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This manual supersedes: 

a. WDTB ORD 91, dated 13 May 1944, and WDTB ORD 103, dated 10 June 1944. 
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1800-3, and 10-1000-22, dated 8 July 1943; WDTB ORD 60, dated 13 March 1944; 
WDTB ORD 74, dated 8 July 1943; WDTB ORD 126, dated 19 July 1944; WDTB 
ORD 20, dated 24 January 1944. 

d. The following 10-series Technical Manuals insofar as they apply to this manual: TM 
10-1225, dated 25 October 1941; TM 10-1242, dated 15 August 1942; TM 10-1242 
(revised), dated 15 February 1944; TM 10-1255, dated 6 July 1942; and TM 10-1322, 
dated 3 November 1941. The above 10-series manuals remain in effect until they are 
incorporated in TM 9-1768A, TM 9-1768B, TM 9-1768C, and SNL G-159, at which 
time they will be completely superseded. 



PART ONE 



GENERAL 



Section I 



INTRODUCTION 



1. SCOPE. 

a. These instructions* are published for the information and 
guidance of the personnel to whom this equipment is assigned. They 
contain information on the operation and maintenance of the 45-ton 
Tank Transporter Truck-trailer M19, as well as descriptions of the 
major units and their functions in relation to the other components of 
this vehicle. 



b. This manual has the following arrangement: 

( 1 ) Part One, General, contains description and data. It lists the 
tools, spare parts, and equipment carried on the vehicle. It also lists 
organization special tools for the vehicle. 

(2) Part Two, Operating Instructions, contains instructions for 
the operation of the vehicle with description and location of the con- 
trols and instruments. 

(3) Part Three, Maintenance Instructions, contains information 
needed for the performance of the scheduled lubrication and preven- 
tive maintenance services, and instructions for maintenance oper- 
ations whieh are the responsibility of the using organizations (first 
and second echelons). Stock numbers in this part were obtained from 
the Organizational Spare Parts and Equipment List of SNL G-159. 

♦To provide operating instructions with the materiel, this technical manual has been published 
in advance of complete technical review. Any errors or omissions will be corrected by changes or, 
if extensive, by an early revision. 

1 



Digitized by L,oooie 



Original from 

UNIVERSITY OF CALIFORNIA 




TM 9-768 

1-2 



General 



(4) The appendix contains instructions for shipment and limited 
storage, and a list of references which includes standard nomenclature 
lists, technical manuals, and other publications applicable to the 
vehicle. 

2. RECORDS. 

a. Forms and records applicable for use in performing prescribed 
operations are listed below with brief explanations of each : 

(1) Standard Form No. 26, Driver’s Report — Accident, 
Motor Transportation. One copy of this form will be kept with 
the vehicle at all times. In case of an accident resulting in injury or 
property damage, it will be filled out by the driver on the spot, or as 
promptly as practical thereafter. 

(2) War Department Form No. 48, Driver’s Trip Ticket 
and Preventive Maintenance Service Record. This form, properly 
executed, will be furnished to the driver when his vehicle is dispatched 
on nontactical missions. The driver and the official user of the vehicle 
will complete in detail appropriate parts of this form. These forms 
need not be issued for vehicles in convoy or on tactical missions. The 
reverse side of this form contains the driver’s daily and weekly pre- 
ventive maintenance service reminder schedule. 

(3 ) W.D., A.G.O. Form No. 478, MWO and Major Unit Assem- 
bly Replacement Record. This form will be used by all personnel 
completing a modification or major unit assembly (engine, transmis- 
sion, transfer case, and tracks) replacement to record clearly the 
description of work completed, data, vehicle hours, and/or mileage, 
and MWO number or nomenclature of unit assembly. Personnel per- 
forming the operation will initial in the column provided. Minor 
repairs, parts, and accessory replacements will not be recorded. 

(4) W.D., A.G.O. Form No. 6, Duty Roster. This form, slightly 
modified, will be used for scheduling and maintaining a record of ve- 
hicle maintenance operations. It may be used for lubrication records. 

(5) W.D., A.G.O. Form No. 461, Preventive Maintenance 
Service and Technical Inspection Work Sheet for Wheeled 
and Half-track Vehicles. This form will be used for all 1,000-mile 
(monthly) and 6,000-mile (semiannual) maintenance services and all 
technical inspections performed on wheeled or half-track vehicles. 

(6) W.D., O.O. Form No. 7353, Spot-check Inspection Report 
for All Motor Vehicles. This form may be used by all command- 
ing officers or their staff representatives in making spot-check inspec- 
tions on all vehicles. 

(7) W.D., A.G.O. Form No. 468, Unsatisfactory Equipment 
Report. This form will be used for reporting manufacturing, design, 
or operational defects in materiel with a view to improving and cor- 
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recting such defects, and for use in recommending modifications of 
materiel. This form will not be used for reporting failures, isolated 
materiel defects, or malfunctions of materiel resulting from fair wear 
and tear or accidental damage; nor for the replacement, repair, or 
the issue of parts and equipment. It does not replace currently author- 
ized operational or performance records. 

(8) W.D., O.O. Form No. 7370, Exchange Part or Unit 

Identification Tag. This tag, properly executed, may be used when 
exchanging unserviceable items for like serviceable assemblies, sub- 
assemblies, parts, vehicles, and tools. 



Section II 

DESCRIPTION AND DATA 

3. DESCRIPTION (figs. 1, 2, and 3). 

a. General. The 45-ton Tank Transporter Truck-trailer M19 
is a combination of two units, the 12-ton, 6x4 truck M20 and the 
45-ton, 12-wheel trailer M9. The unit is designed to recover and trans- 
port damaged tanks and materiel weighing up to 90,000 pounds. 

b. Truck. The 12-ton, 6x4 truck M20 is a tandem-rear-axle, or 
6-wheel, truck equipped with a rear pintle for towing the M9 trailer. 
The cab is a closed type on some models and open type on others. 
A ballast body and a winch are installed on the chassis behind the 
cab. The winch is operated through a power take-off installed on 
the auxiliary transmission and is controlled from outside the cab 
by means of an air-operated clutch control and remote throttle con- 
trol. Recovery and loading is accomplished by means of the winch. 
Additional wheel traction can be obtained by filling the ballast body 
with any available materials such as gravel or sand. The spare wheel 
and tire are mounted in the forward end of the ballast body, and two 
stowage boxes are located inside the body at the rear end. A fuel tank 
is installed on each side of the truck immediately behind the cab. 
The storage batteries and fuel gate valves are carried in a compart- 
ment on each side under the cab doors. The truck is powered by a 
Diesel engine, which is equipped with a fuel oil burning heater to 
facilitate cold weather starting. 

c. Trailer. The 45-ton, 12-wheel trailer M9 has a tandem axle 
at the rear which carries 8 dual wheels and a front axle which carries 
4 dual wheels. A drawbar is provided for towing the trailer. The rear 
end of the trailer slopes down and two hinged ramps are provided to 

3 
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f NOMENCLATURE 
MAKE AND MODEL 
SERIAL NUMBER 



TRUCK. PRIME MOVER. 6X4 
DIAMOND-T MODEL 



VEHICLE WEIGHT. UNLOADED 
VEHICLE WEIGHT. LOADED NOMINAL | 

MAXIMUM TOWED LOAD 
DATE OF DELIVERY 

RECOMMENDED BY MANUFACTURER 
TIRE INFLATION PRESSURE 
S.A.E. GRADE OF OIL FOR SUMMER USE 
S.A.E. GRADE OF OIL FOR WINTER USE 

CHECK VISCOMETER FREQUENTLY AS 
A GUIDE TO CORRECT OIL VISCOSCITY 



RA PD 321327 



Figure 4— Chassis Plate 



facilitate loading. The trailer is equipped with track guides, cable 
troughs, rollers, and sheaves. Four chock blocks and various anchor 
chains are carried to secure the tank while it is being transported. 
The trailer is equipped with an air-brake system and a manual control 
for setting brakes independently of the truck. A stowage compartment 
is located at the rear of the trailer. 



4. DATA. 

a. Truck With Trailer. 

Length, overall 

Weight, net 

b Truck. 

(1) General Specifications. 

Manufacturer 

Model 

Wheelbase 

Length, over-all 

Width, over-all 

Height, over-all 

Wheel size 

Tire size 

Tire type 

7 



52 ft 11 3/4 in. 
48,600 lb 



Diamond T 

980 or 981 

14 ft llVs in. 
...23 ft 3 3 A in. 

8 ft 5V 2 in. 

8 ft 5 in. 

...20 x 9-10 in. 

12.00 x 20 
Mud and snow 
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General 



Tread (center-to-center) — front 7 5 Vs in. 

— rear 74 in. 

Crew 2 

Weight of vehicle — net 26,650 lb 

Weight of vehicle — payload 18,350 lb 

Weight of vehicle — gross 45,000 lb 

Ground clearance: 

Front axle (loaded) 13 x f « in. 

Rear axle “ 1 1 Vs in. 

Chassis “ 18 % o in. 

Kind and grade of fuel 45 cetene Diesel fuel oil 

Approach angle 45 deg 

Departure angle 51 deg 

(2) Fuel, Lubricating, and Cooling System Capacities. 

Transmission 18 pt 

Auxiliary transmission 17 pt 

Rear axle differentials (each) 20 pt 

Fuel tanks (total) 150 gal 

Cooling system 61 qt 

Crankcase 26 qt 

Oil-bath air cleaners (each) 2 pt 

Winch 8 pt 

(3) Performance (Without Trailer Attached). 

Maximum speed allowable 23 mph 

Minimum turning circle (dia.) — right 65 ft 

—left 72 ft 

Fording depth 38 in. 

Towing facilities — front 1 pintle, 2 air brake connections 

— rear 1 pintle, 2 air brake connections 

Maximum towed load 1 15,000 lb 

Maximum grade ascending ability 25 pet 

Maximum allowable engine speed 1,600 rpm 

Miles per gallon, average conditions with towed load 2 

Cruising range 300 miles 



c. Trailer. 



(1) General Specifications. 

Wheelbase 15 ft 7 in. 

Length, over-all, including drawbar 29 ft 8 in. 

Width, over-all 9 ft. 6 in. 

Height, over-all 4 ft 8% in. 

Loading height, unloaded 38 V 2 in. 

Tire size 8.25 x 15 



/ 



8 



Digitized by 



Original from 

UNIVERSITY OF CALIFORNIA 




Tools , Parts, and Accessories 



TM 9-768 

4-6 



Weight— net 22,020 lb 

Weight — pay load 90,000 lb 

Weight — gross 112,020 lb 

Ground clearance 12 in. 

Brakes Air 



Section III 

TOOLS, PARTS, AND ACCESSORIES 

5. PURPOSE. 

a. The lists in this section are for information only and must not 
be used as a basis for requisition. The lists include tools, equipment, 
and spare parts for both truck and trailer. 

6. ON-VEHICLE TOOLS, 
a. Truck Tools. 

Quantity per Item Name and Stowage 

Vehicle Stockage Number Location 

1 Eye, lifting, engine (41-E-626) Right-hand stowage box 

1 Hammer, machinist’s, ball-peen, Right-hand stowage box 

16-oz (41-H-523) 

1 Handle, wheel stud nut wrench Right-hand stowage box 
(30-in.) (Budd wheel-44201) 

(41-H-1517-50) 

1 JACK, hydraulic, 7-ton, with han- Right-hand stowage box 
die (41-J-73-5) 

1 Pliers, combination slip-joint, Right-hand stowage box 

wire-cutting (41-P-1650) 

1 Screwdriver, common, heavy- Right-hand stowage box 

duty, 6-in. blade, integral- 

handle (41-S-1076) 

1 Screwdriver, cross-recessed Right-hand stowage box 

type (type 1) No. 2 (for 
Vs-in. and % (i -in. screws) 

(41-S-1638) 

1 Screwdriver, cross-recessed Right-hand stowage box 

type (type 1) No. 3 (for 
Vi-in. and No. 12 screws) 

(41-S-1640) 
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General 



Quantity per Item Name and 

Vehicle Stockage Number 

1 Wrench, adjustable, automo- 

bile-type, 15-in. (3 s /a-in. jaw 
opening) (type 2) (41-W- 
450) 

1 Wrench, adjustable, crescent- 

type (12-in. over-all length) 
(41-W-488) 

1 Wrench, engineers’, 15-degree 

angle, double-head, open-end, 
normal-duty, alloy-steel, 3 /s 
in.-%6 in. (41-W-991) 

1 Wrench, engineers’, 15-degree 

angle, double-head, open-end, 
normal-duty, alloy-steel, Vz 
in.-!% 2 in. (41-W-1003) 

1 Wrench, engineer’s 15-degree 

angle, double-head, open-end, 
normal-duty, alloy-steel, %6 
in.-iy 16 in. (41-W-1005-5) 

1 Wrench, engineers’, 15-degree 

angle, double-head, open-end, 
normal-duty, alloy-steel, 5 /s 
in.- 25 / 32 in. (41-W-1008-10) 

1 Wrench, engineers’, 15-degree 

angle, double-head, open-end, 
normal-duty, alloy-steel, 3 A 
in.- 7 / 8 in. (41-W-1012-5) 

1 Wrench, front wheel bearing 

nut (Timken-Detroit Axle, 
3256-L-12 ) (4 l-W-372 7-500 ) 
1 Wrench, rear wheel bearing nut 

(Timken-Detroit Axle, 3256- 
C-3) (41-W-2612-25) 

1 Wrench, wheel stud nut (Budd 

wheel, 18806) (41-W-3838- 
30) 

b. Trailer Tools. 

1 Jack, hydraulic, 20-ton 

w/handle (WAK-951) 

1 Wrench, axle nut (Rogers, 

2-2 Yz R-H) 

1 Wrench, rim nut 



12 



Stowafa 

Location 

Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Right-hand stowage box 



Trailer stowage com- 
partment 

Trailer stowage com- 
partment 

Trailer stowage com- 
partment 
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Quantity per Item Name and 

Vehicle Stockago Number 


Stowage 

Location 


1 


Wrench, turnbuckle 


Trailer stowage com- 
partment 


l 


Wrench, wheel bearing nut 


Trailer stowage com- 




(RBC 2-2% R-H) 


partment 


7. ON-VEHICLE EQUIPMENT. 




a. 


Truck Equipment. 




1 


Adapter, lubrication, gun 
(41-E-485-12) 


Right-hand stowage box 


1 


Bag, tool (41-B-15) 


Right-hand stowage box 


1 


Block, snatch (for Vs-in. wire 
rope) (19-B-31024) 


Left-hand stowage . box 


1 


Book, ORD 7-8-9 SNL G-159 
(Combined OSPfisE, HESP- 
&E (addendum), and Service 
Parts Catalog) 


Glove compartment 


1 


Book, technical manual 9-768 
(additional issue by the Ad- 
jutant General is as indicated 
in FM 21-6) 


Glove compartment 


1 


Container, metal, spare parts 
kit (attaching parts: 

4 nut, machine screw, hex, S, 
No. 10 (0.190)— 24NC—1 
4 screw, machine, rd-hd, S, 
No. 10 (0.190)— 24NC— 
2 x iy 4 

4 washer, lock, reg, S, No. 10 
(0.190) 

4 washer, plain, S. SAE std, 
No. 10 (0.190)) 


Right-hand stowage box 


1 


Crank, starting 


Right-hand stowage box 


1 


Extension, lubricating gun, 
hose-type, hydraulic, length 
over-all approx. 12 in. (41-E- 
485-12) 


Right-hand stowage box 


1 


Extinguisher, fire, in bracket 
CTS, 1-quart, with bracket 
(58-E-202) 


Mounted in cab 


1 


Gage, tire pressure, general- 
service type (8-G8615) 

13 
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General 



Quantity per Item Name and 

Vehicle Stockage Number 

1 Guide, Lubrication (see Order) 

1 Gun, lubrication, chassis, hand- 

operated, 15-oz, cap-hydraulic 
type (41-G-1344-40) 

1 Hose, tire-inflation, assembly 

(56-ft, with air chuck and 
nozzle) 

1 Lamp, trouble light 

1 Light, trouble, assembly (in- 

cludes lamp, cord, and plug) 
1 Oiler, straight-spout, spring- 

. bottom Vi-pt (13-0-1530) 

1 Order, Lubrication, War De- 

partment No. 160 (formerly 
known as Guide) 

1 Shutter, radiator 

1 Tape, friction (17-T-805) 

1 Wire, iron (22-W-1067) 



Stowage 

Location 

Glove compartment 
Right-hand stowage box 



Right-hand stowage box 

Right-hand stowage box 
Right-hand stowage box 

In bracket 

In holder 



Right-hand stowage box 
In spare parts container, 
right-hand stowage box 
In spare parts container, 
right-hand stowage box 



b. Trailer Equipment. 

1 Book, ORD 7-8-9 SNL G-159 

(Combined OSP&E, HESP- 
&E (addendum) and Service 
Parts Catalog) 

1 Book, technical manual 9-768 

(additional issue by the Ad- 
jutant General as indicated 
in FM 21-6) 

1 Cable, lighting, assembly 

1 Hose, air, 15 ft long (Bendix- 

Westinghouse 220900) 

1 Oiler, straight-spout, spring- 

bottom, Vi-pt 

1 Order, Lubrication, War De- 

partment No. 724 



Trailer stowage com- 
partment 



Trailer stowage com- 
partment 



Trailer stowage com- 
partment 

Trailer stowage com- 
partment 

Trailer stowage com- 
partment 

Trailer stowage com- 
partment 



c. Salvage Equipment. 

4 Block, chock, assembly On trailer 

(RBC-C-B-45-15 ) 
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Quantity per Item Name and 

Vehicle Stockage Number 

1 Block, sheave, anchored, as- 

sembly (RBC-A-08758-Y) 

1 Block, sheave, movable, assem- 

bly (RBC-M-08758-Y) 

4 Chain, anchor, assembly 

4 Hook, chain, assembly 

1 Pan, skid, with hook and cable 

4 Shackle, carrier frame, w/cot- 

ter chain plate 

4 Turnbuckle, w/screw, assem- 

bly (RBC-T-B-087 59-Y ) 

8. ON-VEHICLE SPARE PARTS, 
a. Truck Spare Parts 

3 Belt, fan (cog-type) (33-B- 

175) 

5 Cap, tire valve (screwdriver 

type) (8-C-650) G 147-01- 
31577 

5 Core, tire valve (8-C-6750) 

G-147-01-402 13 

1 Lamp, electric, incandescent, 

minimum, 6-8 V, single-tungs- 
ten, filament, No. 63, 3-cp ( 17- 
L-5215) M001-02-13230 
1 Lamp-unit, blackout stop, 

sealed, 1 opening, 6-8 V, 
3-cp, assembly (8-L-421) 
MOO 1-0 1-07407 

1 Lamp-unit, blackout tail, sealed, 

4 openings, 6-8 V, 3-cp, assem- 
bly (8-L-415) 

1 Pin, cotter, split, steel (assorted 

in small box) (42-P-5347) 

1 Tire, spare, 12.00 x 20 

1 Tube, spare, 12.00 x 20 

1 Wheel, spare, 20 x 9-10 

15 



Stowage 

Location 

On trailer 

On trailer 

Trailer stowage com- 
partment 

Trailer stowage com- 
partment 

Trailer stowage com- 
partment 

Trailer stowage com- 
partment 

Trailer stowage com- 
partment 



In spare parts container, 
right-hand stowage box 
In spare parts container, 
right-hand stowage box 

In spare parts container, 
right-hand stowage box 
In spare parts container, 
right-hand stowage box 



In spare parts container, 
right-hand stowage box 



In spare parts container, 
right-hand stowage box 

In spare parts container, 
right-hand stowage box 
On wheel 
Under tire 
On carrier 
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Quantity p*r Item Nam* and Stowng* 

Vehicl* Stockage Number Location 

b. Trailer Spare Parts. 

2 Tire, spare, 8.25 x 15 
2 Tube, spare, 8.25 x 15 

2 Wheel, spare, 15 x 7 

9. SPECIAL TOOLS, 
a. Tool. 

Federal Stock Manufacturer's 

Number Tool Number 

2 Eye, engine lifting, 3 / 4 -16NF-2 41-E-626 TEC-8-108 

1 Remover, pin, lower, torque rod 41-R-2372-555 TEC-6-429 

1 Wrench, engineers’, double- 41-W-1469-100 TEC-8-114 

head, 1 V 2 and 1 5 /s in., main 
bearing nuts 

1 Wrench, fan clamp nut 
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PART TWO 

OPERATING INSTRUCTIONS 

Section IV 

DRIVING CONTROLS AND INSTRUMENTS 

10. CONTROLS. 

a. Truck Controls. 

(1) Circuit Lock Switch (S, fig. 8). The circuit lock switch, 
located in the lower center of the instrument panel, provides a means 
of closing the cranking motor solenoid circuit prior to operating the 
cranking motor switch. The lock is operated by a key. On some 
models, the circuit lock switch is not installed. 

(2) Clutch Pedal (Q, fig. 7). The clutch pedal projects through 
the toeboard to the left of the steering column. It is used to engage 
and disengage the clutch. 

(3) Hand Priming Pump (A, fig. 8). The hand priming pump 
is located at the extreme left of the instrument panel. It pumps a 
charge of fuel oil to the starter burner when operated. 

(4) Hand Throttle (P, fig. 8). The hand throttle is located 
in the lower right center section of the instrument panel. It serves 
as a hand control to reduce or increase engine speed. 

(5 ) Accelerator Pedal ( J, fig. 7 ). The accelerator pedal or foot 
throttle, located on the toeboard in the center of the cab, provides a 
means of regulating the flow of fuel to the engine to increase or 
decrease engine speed. 

(6) Parking Brake Lever (P, fig. 7). The parking brake lever 
is located to the right of the driver’s seat. It is used to apply and 
hold the parking brake, which is used primarily to hold the vehicle 
in parked position. When the lever is pulled back, the spring-loaded 
latch will hold it in its applied position. 

(7) Service Brake Pedal (F, fig. 7). The service brake pedal 
projects through the toeboard to the right of the steering column. 
It actuates the air brake shoes at each wheel. The amount of pressure 
applied to the pedal determines the degree of braking action on the 
vehicle. In its normal position, the brakes are released. The brake 
pedal may be held in engaged position by means of the pedal hold- 
down latch when vehicle is stopped (G, fig. 7). 

(8) Hand Control Valve (B, fig. 7). The hand control valve 
is mounted on the right side of the steering column. It is used for 
independent trailer brake control. It can also be applied, when 
vehicle is parked, to set the trailer brakes. 
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A — HORN BUTTON 
B-HAND CONTROL VALVE 
C— SHIFTING PLATE 
D — INSTRUMENT PANEL 
E— COWL VENTILATOR HANDLE 
F— SERVICE BRAKE PEDAL 
G— PEDAL HOLD DOWN LATCH 
H— TOEBOARD 
J— ACCELERATOR PEDAL 

K— AUXILIARY TRANSMISSION GEARSHIFT LEVER 



i— FLOORBOARD 
M— CRANKING MOTOR SWITCH 
N— POWER TAKE-OFF SHIFT LEVER 
P — PARKING BRAKE LEVER 
Q— CLUTCH PEDAL 
R— TRANSMISSION GEARSHIFT LEVER 
S— COWL SIDE VENTILATOR 
T— DIMMER SWITCH 
U-STEERING WHEEL 



RA PD 321342 



Figure 7— Driver's Controls 
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(9) Transmission Gearshift Lever (R, fig. 7) The trans- 
mission gearshift lever is mounted on the main transmission in the 
center of the cab. It is used for shifting all the gears in the main 
transmission. A reverse latch is provided to prevent accidental 
shifting into reverse gear. 

(10) Auxiliary Transmission Lever (K, fig. 7). The auxiliary 
transmission gearshift lever is mounted on a bracket on the trans- 
mission and projects through the floorboard to the right of the main 
transmission gearshift lever. It is used for shifting the gears in the 
auxiliary transmission. 

(11) Power Take-off Shift Lever (N, fig. 7). The power 
take-off shift lever is mounted in a bracket between the seats in the 
cab. It is connected to the power take-off by linkage and is used to 
shift the take-off gears. 

(12) Cranking Motor Switch (M, fig. 7). The cranking motor 
switch is located under the floorboard in front of the driver’s seat. 
It operates the cranking motor by connecting the four batteries in 
series to provide a 24-volt starting circuit. 

(13) Engine Stop Control Switch (T, fig. 8). The engine 
stop control is a push-button type switch located in the lower center 
of the instrument panel. It provides a means of stopping the engine 
by operating a solenoid switch, which cuts off the supply of fuel. 

(14) Main Light Switch (H, fig. 8). The main light switch 
is a push-pull switch located at the upper left center section of the 
instrument panel to control the complete lighting circuit. It has three 
“ON” positions. 

(15) Dimmer Switch (T, fig. 7). The dimmer switch is located 
on the toeboard to the left of the clutch pedal. It is foot-operated and 
controls the selection of the upper or lower driving light beam. 

(16) Instrument Panel Light Switch (L, fig. 8). The 
instrument panel light switch is a push-pull type switch located 
at the top of the instrument panel to the right of center. It provides 
a means of turning on the instrument panel lights and works only in 
conjunction with the main light switch. 

(17) Tachometer Lock (W, fig. 8). The tachometer lock, 
located at the lower left center section of the instrument panel, 
provides a means of resetting the maximum motor speed indicator on 
the tachometer. It is operated by a key. 

(18) Fuel Tank Toggle Switch (V, fig. 8). The fuel tank 
switch is a toggle-type switch, located in the lower left center of the 
instrument panel. It is wired into the circuit between the instrument 
panel fuel gage and the right and left fuel tank gage units. An arrow 
to the left of the toggle switch labeled “L. H. TANK” indicates the 
position of the switch for a reading of the left-hand fuel tank, and 
an arrow to the right labeled “R. H. TANK” indicates the position of 
the switch for a reading of the right-hand fuel tank. 
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MIRROR 



- WARNING - 



BUZZER OPERATION IS AN 
INDICATION THAT THE TRUCK MUST 
IMMEDIATELY BE BROUGHT TO 
A STOP AND THE CAUSE OF 
THE LOSS OF BRAKE AIR 
PRESSURE DETERMINED 






TO completely drain the 

COOLING SYSTEM OPEN PET 
COCKS AT 

(1» RADIATOR BOTTOM TANK. 
LEFT SIDE 

12) WATER PUMP OUTLET 
FITTING 

(3) LEFT SIDE OF CYLINDER 
BLOCK i 
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Figure 9 — Cob Ventilator Control Doors 



(19) Windshield Wiper Control Valves (B, fig. 8). The 
windshield wiper control valves are located one on each end of the 
instrument panel. Each valve provides a means of operating the 
wiper on its adjacent side. 

(20) Steering Wheel (U, fig. 7). The steering wheel, mounted 
on the steering column in front of the driver’s seat, controls the 
steering gear. The steering gear changes the direction of or steers 
the front wheels. 

(21) Horn Button (A, fig. 7). The horn button is located in 
the center of the steering wheel and provides a means of sounding 
the horn. 

(22) Cab Ventilator (fig. 9). The cab ventilator, mounted in 
the cab roof, admits fresh air and ejects foul air. There are two 
inside doors under the ventilator. The forward door admits fresh air 
when opened and the rearward door controls the exhaust of foul air. 

b. Trailer Brake Control Handwheels (C and F, fig. 177). 
The brake control handwheel, located on the front main frame mem- 
ber of the trailer, is connected by linkage to the front wheel brake 
shoes. It is used for setting the brakes manually on the front wheels. 
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The brake control handwheel, located at the forward end of the left 
main frame, is connected by linkage to the rear wheel brake shoes 
and is used for setting the brakes manually on the rear wheels. 

11. INSTRUMENTS. 

a. Truck Instruments. 

(1) Fuel Pressure Gage (C, fig. 8). The fuel pressure gage, 
located at the extreme left of the instrument panel, registers the 
pressure of the fuel oil in the injection pump head. The scale ranges 
from 0 to 25 pounds and is graduated into 1-pound units. The portion 
of the scale from 0 to 5 pounds is colored red to indicate insufficient 
pressure for engine operation. 

(2) Air Pressure Gage (F, fig. 8). The air pressure gage, 
located in the left center section of the instrument panel, measures 
the amount of air pressure provided by the compressor to the air 
braking system in pounds per square inch. Its scale ranges from 
0 to 150 and is divided into units of 10 pounds each. 

(3) Fuel Gage (U, fig. 8). The fuel gage, located in the lower 
center of the instrument panel, registers the amount of fuel in the 
fuel tanks. The dial registers from “E” (empty) to “F” (full) with 
markers at U1 A” full, “V 2 ” full, and “ 3 A” full locations. It works 
only in conjunction with the fuel tank toggle switch. 

(4) Oil Pressure Gage (R, fig. 8). The oil pressure gage, 
located in the center of the instrument panel, registers the pressure 
of the oil in the engine lubricating system when the engine is running. 
The scale on the dial ranges from 0 to 80 pounds and is graduated 
into units of 10 pounds each. 

(5) Tachometer (G, fig. 8). The tachometer, located at the 
left center of the instrument panel, registers the speed of the engine 
in revolutions per minute. The highest permissible speed is 1,600 
revolutions per minute. An indicating hand (white) indicates the 
speed at all times and also moves a maximum-speed hand (red) to 
the highest speed attained. A key is provided to reset the maximum- 
speed hand when desired. 

(6) Main Ammeter (J, fig. 8). The main ammeter, located just 
to the left of center of the instrument panel, indicates the rate of 
electric current flow being applied to right-hand batteries by the 
generator, or the rate of battery discharge. The scale to the left 
indicates discharge and ranges from 0 to 30, with a marker at 15 
amperes. The scale to the right indicates charge and has the same 
range and markings. 

(7) Battery “B” Ammeter (K, fig. 8). The battery “B” am- 
meter, located to the right of the center of the instrument panel, 
measures the flow of current into or out from the left or “B” batteries. 
The scale is not graduated and indicates “DIS” (discharge) to the 
left, and “CH” (charge) to the right. 
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(8) Heat Indicator (Q, fig. 8). The heat indicator, located 
in the right center section of the instrument panel, records the 
temperature of the fluid in the engine cooling system. Its scale ranges 
from 100° to 220°F, and is divided into units of 10 degrees each. 

(9) Speedometer (M, fig. 8). The speedometer, located on the 
right side of the instrument panel, indicates the speed of the vehicle 
in miles per hour and records both trip and total mileage. The speed 
scale ranges from 0 to 60 and is graduated into 1-mile units. The 
figures in the upper panel of the instrument record the total mileage 
of the vehicle. The figures in lower panel record the trip mileage 
and can be reset by a knob located on the back of the instrument. 

(10) Viscometer (N, fig. 8). The viscometer is located at the 
extreme right of the instrument panel. It indicates the condition of 
the lubricant in the crankcase. Its scale is divided into three 
sections, “THIN,” “IDEAL,” and “HEAVY,” from left to right. The 
section marked “IDEAL” is white. The sections marked “THIN” and 
“HEAVY” are each divided into two parts. The red and yellow 
checkered part indicates a questionable condition of the lubricant. 
The red indicates that condition of the lubricant is unsatisfactory 
for driving. 

(11) Low Air Pressure Buzzer. The low air pressure buzzer, 
which is located under the instrument panel in front of the steering 
column, gives a warning to the driver whenever the air pressure in 
the service brake system drops to 45 pounds or less. It is connected 
electrically to the low pressure indicators and functions only when 
the circuit lock switch is closed. 



Section V 

OPERATION UNDER ORDINARY CONDITIONS 

12. PREPARING VEHICLE FOR PULLING MAXIMUM LOADS. 

a. General. The truck and loaded trailer have the proper weight 
distribution to reduce the slippage of traction wheels when towing 
the trailer with maximum load. 

b. Weight Distribution. The recommended weight distribution 
is approximately as follows: 

Weight on front axle 10,950 lb 

Weight on rear axle (without ballast) 16,050 lb 

Total 27,000 lb 

Recommended ballast 16,000 lb 

Recommended gross weight (chassis, body, fuel, tools, crew, 

special equipment, and ballast) 43,000 lb 

Recommended gross weight of truck and trailer fully 

loaded, not to exceed 160,000 lb 
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c. Ballast. The capacity of the ballast body is 3.5 cubic yards, 
less tool boxes and spare wheel compartment. By filling the body 
with sand or gravel weighing approximately 3,000 pounds per cubic 
yard, only 10,500 pounds of ballast will be obtained. If this is not 
sufficient to handle the load, it is recommended that approximately 
4 cubic yards of concrete be poured into blocks to fit the body. 
The blocks can be fitted with rings for hoisting in or out of the 
body and should be rested on wooden skids with wooden wedges 
to prevent shifting. As concrete weighs approximately 4,000 pounds 
per cubic yard, these blocks will provide the recommended weight 
for ballast, at the same time providing drainage of the body and 
allowing sufficient circulation of air to prevent excessive rust and 
corrosion of metal. 

13. USE OF INSTRUMENTS AND CONTROLS IN VEHICLE 
OPERATION. 

a. New Vehicle Run-in Test. Before a new or reconditioned 
vehicle is placed in service, be sure that the new vehicle run-in 
test described in paragraphs 23, 24, and 25, has been performed. 

b. Before-operation Service. Perform the services in items 1 
to 6 in paragraph 27 b before attempting to start the engine. Start 
and warm-up engine (subpar. c below), and complete the Before- 
operation Services. 

c. Starting Engine. 

( 1 ) Place Shift Levers in Neutral Position. Apply parking 
brake to hold vehicle stationary by pulling back on parking brake 
lever (fig. 7). Place transmission and auxiliary transmission shift 
levers in neutral (N) position (fig. 11). Make certain power take-off 
shift lever is in neutral position. 

(2) Turn Circuit Lock Switch On (S, fig. 8). Turn key clock- 
wise in circuit lock switch. Switch is omitted on some vehicles, in 
which case this step may be omitted. 

(3) Depress Clutch Pedal. Push clutch pedal to floor and 
hold it there until after engine has started. 

(4) Press Cranking Motor Switch Button (M, fig. 7). Press 
cranking motor switch button; release immediately when engine 
starts. If engine does not start after two or three trials, release 
cranking motor switch button and investigate. 

(5) Observe Instruments (fig. 8). After engine has started, 
slowly release the clutch. Operate hand throttle until engine idling 
speed is 500 revolutions per minute. Read the gages and instruments. 
The oil pressure gage must register 30 pounds. If it fails to register, 
stop the engine immediately and investigate. The air pressure gage 
must register 70 pounds or above before vehicle is moved. A buzzing 
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Figure 10 — Fuel Valve Instruction Plate 

sound, which indicates insufficient air pressure for brake operation, 
will be heard until operating pressure above 45 pounds is reached. 
If the buzzer sounds while vehicle is being operated, stop vehicle 
immediately and determine cause of loss of pressure. The ammeter 
must read positive ( + ). The battery “B” ammeter must read positive 
( + ). The tachometer should read about 500 revolutions per minute. 
The water temperature gage should show a gradual rise to 160° to 
180°F. Do not move vehicle until temperature is 135° F. Oil viscosity 
gage should register “IDEAL.” If engine viscometer remains in low 
range after warm-up, stop engine and investigate. The fuel level 
gage, with toggle switch centered, should read empty. The fuel 
pressure gage should read approximately 10 pounds. 

d. Placing Vehicle in Motion. After the engine has been thor- 
oughly warmed up and checked for satisfactory operation, place the 
vehicle in motion as follows: 

( 1 ) Disengage the Clutch. Push clutch pedal to the toeboard 
to completely disengage the clutch. CAUTION : Disengage the clutch 
fully to avoid damage and shifting difficulties. 

(2) Select Auxiliary Transmission Speed. Shift the auxiliary 
transmission shifting lever into proper position. The selection is based 
on road conditions and amount of load being hauled. Shift into 
“LOW” (fig. 11) if heavily loaded, climbing a grade, or where 
traction is not good. Shift into “DIRECT” or “OVERDRIVE” 
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Figure 11 — Shifting Plate 



(fig. 11) when the road is level and the load is light. Truck cannot 
be driven with auxiliary transmission in “N” (neutral). 

(3) Select Main Transmission Speed. Shift main transmission 
shifting lever into first (1) speed position (fig. 11). 

(4) Release the Parking Brake. Release parking brake 
(fig. 7), and push brake lever forward. 

(5) Accelerate Engine and Release Clutch. Push down on 
accelerator pedal (fig. 7) to speed up the engine, and at the same time 
release clutch pedal (fig. 7) gradually. CAUTION: Do not engage 
clutch suddenly. Feed sufficient fuel to the engine to insure a smooth, 
even start. Do not race the engine. 

(6) Shift Transmission to Other Speeds. After vehicle has 
started, speed is increased by shifting the main transmission shifting 
lever to higher positions shown on the shifting diagram (fig. 11). 
As the truck increases speed, release the accelerator pedal, disengage 
the clutch, and move the transmission shifting lever into neutral and 
then into the second speed position. Release the clutch pedal smoothly 
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and at the same time accelerate the engine. Repeat this for each 
higher speed in the transmission until it is in driving gear. CAUTION : 
Do not skip positions. The proper gear speed is determined by the 
performance of the engine which must operate smoothly without 
laboring. The speed should be dropped a step by shifting to a lower 
gear before the engine begins to lose speed by laboring. When 
shifting to a lower gear, double-clutch (step (7) below) to avoid 
clashing the gears. CAUTION : Never force transmission shifting 
lever into position or shift to lower gears at high engine speeds. 
When going downhill, use same gear that would be required in 
climbing the hill. Speeds should never exceed the maximum shown 
in the following table: 



Maximum Vehicle Speeds at 1,600 Revolutions 
per Minute Engine Speed 



Main Transmission 


Auxiliary Transmission 


Ovordrivo 


Diroct 


Undordrlvo 


Direct 


23.0 


17.4 


8.7 


3rd 


13.1 


9.8 


4.9 


2nd 


7.1 


5.3 


2.6 


1st 


4.1 


3.1 


1.5 



(7) Double Clutch Shifting to Lower Gear. 

(a) Disengage clutch and release accelerator pedal. 

(b) Move transmission shifting lever into neutral position. 

(c) Release clutch pedal and accelerate engine to synchronize 
it with vehicle speed. 

(d) Disengage clutch once again and shift into lower gear. 

(e) Engage clutch smoothly while accelerating the engine. 

(8) Shifting to Reverse Gear. When it is necessary to reverse 
the truck, stop truck and shift the transmission into reverse gear posi- 
tion (R) shown on shifting plate (fig. 11). 

e. Auxiliary Transmission Gear Shifting. 

( 1 ) General. The auxiliary transmission shifting lever has three 

driving positions: “LOW,” “DIRECT,” and “OVERDRIVE,” in addi- 
tion to “N” (neutral) (fig. 11). It is good practice to operate the 
vehicle in overdrive or direct range over hard-surfaced terrain where 
there is easy rolling. On extreme grades or when the conditions are 
so difficult as to require good traction, the low range should be 
used, especially when heavily loaded. NOTE: Do not shift the 

auxiliary transmission from high to low speed unless the vehicle 
is standing still or operating at low speed. 

(2) Gear Shifting to Higher Speeds. 

(a) With vehicle moving at any speed, or standing still, dis- 
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engage clutch and shift the auxiliary transmission shifting lever into 
neutral. 

(b) Engage clutch and accelerate engine above the relative speed 
of the vehicle. 

(c) Disengage the clutch again, and move the shifting lever into 
the “DIRECT” position (fig. 11) if shifting from “LOW,” or into 
“OVERDRIVE” position if shifting from high. 

(d) Engage clutch and accelerate engine to synchronize with 
vehicle speed. CAUTION : Shift smoothly, never forcing the shifting 
lever, as a sudden shock of gear engagement may damage the trans- 
mission parts. 

(2) Gear Shifting to Lower Speeds. With vehicle standing 
still or moving at low speed, follow procedure outlined in step (b) 
above, except to move the shifting lever to one position lower instead 
of higher, as described in step ( c ) above. CAUTION : Shifting from 
high to low when the truck is in motion must be done by this double 
clutching procedure in order to synchronize the speeds of the en- 
gaging gears and prevent damaging them. 

f. Use of Tachometer in Gear Ratio Selection. The tach- 
ometer is a valuable guide in determining the time to shift gears, 
and the proper gear ratio to select in either the transmission or 
auxiliary transmission. Best performance will be obtained with the 
engine operating between 1,100 and 1,600 revolutions per minute. 
If the engine speed cannot be maintained in the gear ratio being used, 
shift down in the main transmission to keep the engine operating 
between the recommended limits. When shifting up in the trans- 
mission, do not select a higher gear until after the engine speed 
reaches 1,100 revolutions per minute. 

g. Stopping Truck. 

( 1 ) Release accelerator pedal and depress brake pedal gradually 
to apply the brakes smoothly. 

(2) When truck speed is down to from 5 to 10 miles per hour, 
disengage the clutch and move the transmission shifting lever into 
neutral. NOTE: It is not necessary to move the auxiliary trans- 
mission lever to neutral. 

(3) When truck is completely stopped, release clutch pedal, 
pull back parking brake lever, and release brake pedal. 

h. Stopping Engine. Press the engine stop control switch but- 
ton (fig. 8) and hold it in until the engine stops. 

i. Coupling Truck to Trailer. 

( 1 ) Open rear pintle hook of truck by removing pintle hook latch 
cotter pin and raising the latch. 
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(2) Hold up or block up trailer drawbar at approximate height 
of truck pintle. Have second man stand near drawbar to give signals 
to truck operator. Back up truck until drawbar ring can be placed 
on pintle hook. Close pintle latch and insert latch cotter pin. 

(3) Remove dummy couplings from the rear air brake couplings 
on the truck and from the air lines on the trailer. Connect the emer- 
gency coupling on the trailer to the service coupling on the truck. 
Connect the service coupling on the trailer to the emergency coupling 
on the truck. Turn the handles of the rear cut-out cocks on the 
truck. 

(4) Insert the lighting cable in the trailer jumper sockets located 
on the rear of the truck and front of the trailer. 

j. Placing Truck With Trailer in Motion. 

(1) Release Trailer Parking Brakes. Release trailer parking 
brakes by means of handwheels. 

(2) Operate Truck. Put truck in motion, as outlined in sub- 
paragraph d. Be careful to start truck moving slowly to avoid jerking 
the trailer. The over-all length of the unit must be kept in mind as 
well as the increased weight, whether the trailer is loaded or not. 

(3) Backing. Do not attempt to back the trailer and truck in 
a narrow space or to spot the trailer by backing the truck. The 
trailer can be backed up in a straight line for short distances only. 
The most satisfactory way to spot the trailer by backing it, is by 
connecting the truck front pintle hook to the trailer drawbar eye 
and running the truck forward and the trailer backward. The truck 
operator then has better control of the steering angle of the trailer 
drawbar and can also watch the position of the trailer. 

k. Stopping Truck With Trailer. 

(1) Stopping Under Normal Conditions. Remove foot from 
' accelerator pedal. Apply trailer air brakes first, by gently operating 

hand brake lever at right of steering column. CAUTION: Never 
apply trailer brakes after truck brakes. Almost immediately, depress 
truck brake pedal to apply brakes on the truck and trailer simultane- 
ously. Disengage clutch when the vehicle speed has been reduced to 
the engine idling speed and move transmission shifting lever into 
neutral. When clutch is completely stopped, release clutch pedal, 
pull back parking brake lever, and release brake pedal. Apply 
parking brakes on trailer. Do not depend on air brakes for parking. 

(2) Use of Trailer Hand Control Valve. The trailer air 
brakes are independently controlled by the hand control valve (fig. 7) 
and should always be applied before the truck brakes are applied. 
If trailer brakes are not applied, the trailer may have enough mo- 
mentum to push the truck forward into a dangerous position. When 
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going downhill, use the trailer brakes carefully to act as a drag on 
the truck. If the truck begins to skid, the application of the trailer 
brakes will help to pull the rear end of the truck back into line. 
Do not apply trailer brakes too long, in order to avoid skidding 
trailer also. 

1. Uncoupling Truck From Trailer. Set parking brakes on 
trailer and pull back parking brake lever on truck. Turn off the 
rear cut-out cocks on the truck air lines. Disconnect the trailer air 
brake couplings from the truck and install the dummy couplings on 
the truck and trailer air lines to prevent dirt from entering lines. 
Uncouple the lighting cable from the truck and the trailer jumper 
sockets, and stow the lighting cable in the trailer. Open the rear 
pintle hook of the truck by removing pintle hook latch cotter pin 
and raising the latch. Disengage trailer drawbar eye from pintle 
hook and drive truck away from trailer while drawbar is held in a 
position where it will clear the pintle hook. 

14. TOWING THE VEHICLE. 

a. Towing to Start Vehicle. If it is impossible to turn the engine 
over with the cranking motor, it may be possible to start the truck 
by towing it. Run a chain or cable through the front pintle hook 
and attach it securely to towing vehicle. Shift the auxiliary trans- 
mission into low range and the transmission into direct range in the 
stalled vehicle. When the towing truck starts, the driver of the towed 
truck should disengage the clutch until starting speed is reached. 
When the vehicles are moving smoothly the clutch should be engaged 
slowly to turn the engine. When the engine starts, the clutch should 
be released and the hand throttle pulled out far enough to idle the 
engine at 800 revolutions per minute. The driver of the towed vehicle 
should then shift the transmission to neutral and signal the driver 
ahead to stop. After the vehicles are stopped, the tow chain may be 
disconnected. When a vehicle is started in this manner, report it * 
to the proper authority. CAUTION: The driver of the towed vehicle 
should note the reading of the air pressure gage before his vehicle 
is towed. If less than 70 pounds pressure is indicated, the air brakes 
will not be used. Check the condition of the parking brake; if satis- 
factory, the vehicle may be stopped with this device. 

b. Towing Disabled Vehicle. If the vehicle is disabled with no 
damage to the running gear or the steering gear apparatus, it may 
be towed in the same manner as described for towing to start the 
vehicle (subpar. a above). Be sure the vehicle to be towed has 
brakes. If the brakes are inoperative or the running gear is damaged, 
it will be necessary to use a wrecker. Lift damaged end of vehicle 
off ground with wrecker and tow with opposite end carried on its 
wheels. 

30 



Digitized by 



Original from 

UNIVERSITY OF CALIFORNIA 




Operation of Auxiliary Equipment 



TM 9-768 

15 



Section Vi 

OPERATION OF AUXILIARY EQUIPMENT 

15. WINCH. 

a. Description. The winch is mounted on top of the frame side 
rails behind the cab. It is driven from a power take-off, mounted on 
the auxiliary transmission, through a propeller shaft and chain drive. 
The torque-control mechanism, installed on the rear end of the drive 
shaft, prevents excessive cable pull by automatically shutting off the 
engine through operation of the fuel shut-off solenoid. The controls 
for operating the winch are located outside the cab on the left end 
of the winch. 

b Controls. 

(1) Winch Jaw Clutch Lever. The winch jaw clutch lever 
(fig, 12) is located on the extreme left side of the winch. It moves 
the jaw clutch on the winch shaft in or out of engagement with the 
jaws on the drum. When the jaw clutch is disengaged, the drum is 
free to turn on the drum shaft; when engaged, the drum is locked 
with the shaft in working position. When the lever is pushed forward, 
the jaw clutch is disengaged. 

(2) Clutch Hand Lever. The clutch hand lever is part of a 
clutch control valve mounted on a bracket on the left end of the 
winch. It controls the operation of the clutch air cylinder to engage 
or disengage the engine clutch independently of the clutch pedal in 
the cab. 

(3) Throttle Control (fig. J2). The throttle control is 
mounted on a bracket on the left end of the winch, between the clutch 
hand lever and the drum. It is directly connected to the accelerator 
linkage and to the control lever on the governor to increase or de- 
crease engine speed when operating the winch. 

(4) Drag Brake Hand Lever (fig. 12). The drag brake hand 
lever is located at the left end of the winch, next to the jaw clutch 
lever. It is used to apply the drag brake against the winch drum to 
prevent the drum from spinning when the cable is paying out. It is 
in “OFF” position when pushed forward. 

c. Operation. 

( 1 ) Easing Tension of Cable. Engage the jaw clutch by shift- 
ing the jaw clutch lever back (fig. 12). Start the engine. Release the 
clutch. Place the main transmission lever in reverse gear (R) and the 
auxiliary transmission lever in neutral (N) position. Shift the power 
take-off shift lever forward into “ENGAGED” position (fig. 11). 
NOTE : T o engage the power take-off, it is frequently necessary to en- 
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gage the engine clutch slightly to cause shaft rotation to permit easy 
engagement. Engage the engine clutch momentarily to ease off the 
tension on the winch cable. Release the clutch. Place the power take- 
off lever in disengaged position by pulling it back (fig. 11). Place 
the transmission in neutral. Unhook the cable from the front pintle, 
if it is secured at this point, or from the rear towing cable sheave 
bracket, if it is secured at the rear. Disengage the winch jaw clutch 
by shifting the jaw clutch lever forward. 

(2) Pulling. Pay out enough cable to reach the object to be 
pulled (step (4) below). Rig for pulling (par. 16 b). Disengage 
the winch jaw clutch. Start the engine. Apply the service brakes and 
lock the brake pedal by engaging the pedal hold-down latch (fig. 7). 
Release the parking brake. Release the engine clutch. Place the main 
transmission shift lever in proper gear (step (5) below). Make sure 
the auxiliary transmission is in neutral. Shift the power take-off shift 
lever forward into “ENGAGED” position (fig. 11). Using the re- 
mote control clutch hand lever, or the clutch pedal in the cab, re- 
lease the engine clutch. Engage the jaw clutch by pulling back the 
jaw clutch lever. Make sure that the load is ready to be moved. 
Engage the engine clutch carefully by moving the remote control 
clutch hand lever, or the clutch pedal in the cab, and at the same 
time pull up the remote throttle control to accelerate the engine to 
keep it from stalling. Be ready to stop the winch instantly if neces- 
sary (step (3) below). 

(3) Stopping Winch. Move the remote control clutch hand 
lever, or depress the clutch pedal, which will disengage the engine 
from the transmission and instantly stop the winch. The winch will 
be automatically held from paying out by the safety brake band as- 
sembly even though it is under a load, providing the winch jaw clutch 
is engaged. CAUTION : Never disengage the winch jaw clutch while 
the winch is under a load. If finished with winch, place transmission 
gearshift lever in neutral (N) (fig. 11). Place power take-off shift 
lever in “DISENGAGED” position. Release the engine clutch at the 
remote control hand brake lever, if engaged at this point. Release 
the remote throttle control, if engaged. 

(4) Lowering (Paying Out). If winch is not under load, the 
cable can be paid out by pulling it off the drum with winch jaw clutch 
lever in forward position so that jaw clutch is disengaged. While cable 
is being pulled off, one man must maintain a light pressure on the drag 
brake, by pulling back on the drag brake lever, to prevent the drum 
from rotating faster than the cable would turn it. If winch is under 
a load, the operation of lowering or paying out is accomplished by 
power drive. Start the engine if it is stopped. Disengage the engine 
clutch by depressing the clutch pedal or by moving the remote control 
clutch hand lever if operation is to be controlled from outside of cab. 
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Shift the transmission into reverse (R) gear (fig. 11). Shift the power 
take-off shift lever forward to “ENGAGED” position (fig. 11), if it is 
disengaged. Be sure load is ready to be lowered. Carefully engage 
engine clutch and be ready to stop winch immediately (step (3) 
above). 

(5) Speeds and Safe Loading. The winch speed is in relation 
to the transmission speed selected. A high transmission speed gives 
a high winch speed, and a low transmission speed gives a low winch 
speed. It is important not to accelerate the engine above 1,000 revo- 
lutions per minute while the winch is being operated. To increase 
the winch speed, shift to a higher transmission speed rather than 
accelerate the engine excessively. When handling very heavy loads, 
shift the transmission into low gear. If driving and pulling, shift the 
auxiliary transmission into low range. Use the winch with the trans- 
mission in second gear for medium loads only, and in high gear for 
light loads only. The winding speed of the winch, with transmission in 
high gear and engine turning at 1,000 revolutions per minute, is 55 feet 
per minute for the first layer of cable. If the line pull on the cable 
exceeds 22,400 pounds, it will cause the torque on the winch pro- 
peller shaft to exceed the torque control spring setting. The two parts 
of the torque control will separate under these conditions, and 
through the action of the rocker arm, torque control switch box, and 
engine shut-off solenoid, the engine will be stopped. To start the engine 
again, disengage the engine clutch to release the torque on the drive 
shaft, then start the engine. CAUTION : Do not set the torque con- 
trol to disconnect at higher capacity than that recommended. 

(6) Rewinding Cable Without Load. Engage the winch jaw 
clutch, if not in engagement, by moving the winch jaw clutch lever 
back. Start the engine. Release the engine clutch. Place main trans- 
mission shift lever in high gear. Shift the power take-off shift lever 
forward into “ENGAGED” position (fig. 11). Using the remote con- 
trol clutch hand lever or the clutch pedal in the cab, release the en- 
gine clutch carefully. Pull back on cable or attach a slight load so 
that cable will wind snugly on drum. Guide layers of cable onto drum 
evenly, stopping winch as often as necessary to adjust coil on drum so 
that uniform and closely wound successive layers will be obtained. 
When the last 2 feet of cable remain, stop the winch, place the end of 
the cable on the front pintle hook if it is led to the front of the truck, 
or beside the rear cable sheave bracket if at the rear. Slowly engage 
the clutch until the cable is under a slight tension and secured at the 
end. Release the engine clutch. Place the power take-off shift lever 
in “DISENGAGED” position (fig. 11). Place the transmission shift 
lever in neutral. Allow the winch jaw clutch to remain engaged. 
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16. TRAILER LOADING AND UNLOADING. 

a. Preliminary Instructions. Place the trailer and truck on 
firm ground with the vehicle to be salvaged in line with the rear end 
of the trailer if possible. The truck must be sufficiently ballasted to 
move the loaded trailer (par. 12). 

b. Ri gg ing. Ease tension of winch cable (par. 15 c (1)), and 
pull out enough cable to reach the salvaged vehicle (par. 15 c (4)). 
Wherever possible the snatch blocks provided with the equipment 
should be used to relieve the load on the cable and equipment. For 
light loads, use a straight line or one-part line. For medium loads 
use two-part or three-part line. For heavy loads use the four-part line. 
When using the snatch blocks, attach the front snatch block to the 
front of the trailer and the other snatch block to the salvaged vehicle. 
See that the cable runs between the two trailer sheaves (fig. 177) 
and down the cable trough in a straight line to the salvaged vehicle. 
When a salvaged vehicle is off the road or in a position where it can- 
not be lined up with the back of the trailer, a recovery operation will 
be necessary in order to bring the vehicle up to the position for loading. 
Recovery operation can be accomplished by using the cable from the 
rear of the truck or from the front of the truck. To use the cable at 
the front of the truck, ease off the cable and lead it forward through 
the cable brackets on the left-hand frame rail to the front bumper 
roller (fig. 156). Turn the front bumper roller pin and lift it out of 
the roller bracket. Insert the cable between the horizontal rollers, and 
install the front bumper roller pin. 

c. Loading and Securing. Fold down the loading ramps at the 
rear of the tractor. Remove the rear chock blocks from the trailer 
runways and place them behind the rear wheels of the rtuck. Set the 
parking brakes of the trailer. Rig the winch cable (subpar. b above), 
and attach the cable to the vehicle to be salvaged. On large vehicles, 
always pass the cable under the vehicle and attach the snatch block 
at the rear end of the vehicle (or the end which will be at the rear of 
the trailer when it is loaded). If the snatch block is attached at the 
front end of the salvaged vehicle, it will be drawn up close to the 
fixed snatch block, thus preventing the salvaged vehicle from being 
spotted in the center of the trailer. If the salvaged vehicle can be 
steered, place a man inside the vehicle to steer it. When the prepara- 
tions are completed, pull the salvaged vehicle onto the trailer (par. 
15 c (2) ). Stop the winch when the vehicle is centered on the trailer. 
Raise the loading ramps. Place the rear chock blocks behind the 
salvaged vehicle and secure them in a similar manner. Attach the 
turnbuckles and chains carried in the trailer compartment to the 
front and rear towing clevises of the loaded vehicle, and to the rings 
welded on the trailer. Draw the chains tight by turning the turn- 
buckles. 
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d. Unloading. Set parking brakes on truck and trailer. Lower 
the trailer loading ramps to the ground. If possible, use a second 
vehicle to tow the salvaged vehicle off the trailer, and use the winch 
cable on the truck to check the speed of the salvaged vehicle, op- 
erating the winch in reverse (lowering). If second vehicle is not avail- 
able, pass the winch cable under vehicle and carry it out to a snatch 
block secured at a point about 50 feet to the rear of the trailer. Pass 
the cable through the snatch block and lead it back to the rear end 
of the salvaged vehicle. Attach it to the salvaged vehicle. Remove 
the turnbuckles and chains and rear chock blocks which secure the 
vehicle. Pull the salvaged vehicle off the trailer by operating the 
winch (par. 15 c (2)). 

17. FIRE EXTINGUISHER. 

a. Description (fig. 153). The fire extinguisher is mounted in 
a clamping bracket which is attached to the back of the cab between 
the seats on closed cab models and to the driver’s side of the cab 
on open cab models. It is a carbontetrachloride vaporizing extin- 
guisher and is effective for extinguishing fires resulting from burning 
wood, fabric, oil, grease, gasoline, liquids, or from short circuits. It 
should also be used on burning electrical equipment such as the 
generator cranking motor, wiring, and other installations. 

b. Operation. To operate fire extinguisher, release handle by 
turning counterclockwise and proceed to pump the extinguisher fluid 
toward the area near the base of the flames. When using the ex- 
tinguisher on burning liquids in a container, direct the fluid against 
the inside of the container just above the burning liquid. 



Section VII 

OPERATION UNDER UNUSUAL CONDITIONS 

18. COLD WEATHER OPERATION. 

a. General. Operation of automotive equipment at subzero tem- 
peratures presents problems that demand special precautions and 
extra careful servicing from both operating and maintenance person- 
nel, if poor performance and total functional failure are to be avoided. 

b. Fuel Oil. 

(1) Many fuels suitable for Diesel engines operated in warna 
weather contain waxes that congeal at temperatures below 0°F. 
Diesel fuel oil, procured under U.S. Army Specification 2-102, grade X, 
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latest revision, will be used at low temperatures, as it will not pre- 
cipitate wax at subzero temperatures. 

(2) If any emergency necessitates procurement of commercial 
fuel, extreme care must be taken to see that the cloud point is 10° F 
lower than the lowest atmospheric temperature anticipated. Other- 
wise, the fuel will not flow to the injectors in quantities sufficient for 
satisfactory engine operation. 

(3) Water in Diesel fuel will form ice that may stop fuel flow 
to the fuel pumps. Precautions, such as steps (2), (3), (4), (5), and 
(6) of subparagraph c, must be taken. 

c. Storage and Handling of Fuel Oil. 

( 1 ) Be sure that all containers are thoroughly clean and free from 
rust before storing fuel in them. 

(2) If possible, after Ailing or moving a container, allow the fuel 
to settle 24 hours before Ailing vehicle tank from it. 

(3) Keep all closures of containers tight to prevent snow, ice, 
dirt, and other foreign matter from entering. 

(4) Wipe all snow or ice from dispensing equipment and from 
around fuel tank All cap before removing cap to refuel vehicle. After 
Ailing tank, replace cap securely. 

(5) Add 1 quart of grade 3 denatured alcohol to the fuel tank at 
start of winter season, and Vi pint at each refueling. This will reduce 
the hazard of ice formation in the fuel. 

(6) Strain the fuel through any type of strainer that will prevent 
the passage of water. 

d. Keeping Oil in Crankcase Fluid. Several methods for keep- 
ing crankcase oil sufficiently fluid for proper lubrication are listed be- 
low. Preference should be given to the different methods in the order 
listed, according to the facilities available. 

( 1 ) Provide Protection. Keep the vehicle in a heated inclosure 
when it is not being operated. 

(2) Drain the Crankcase. When the engine is stopped, drain 
the crankcase oil while it is still hot and store in a warm place until 
the vehicle is to be operated again. If warm storage is not available, 
heat the oil before reinstalling. NOTE: Do not get the oil too hot; 
heat only to the point where the bare hand can be inserted without 
burning. Tag the vehicle in a conspicuous place in the cab to warn 
personnel that the crankcase is empty. 

(3) Dilute the Crankcase Oil. Crankcase oils may be diluted 
with gasoline or Diesel fuel oil according to their availability, with 
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preference given to gasoline. One of the two following procedures will 
be used to provide the engine with properly diluted engine oil for 
cold starting: 

(a) Using Gasoline as a Diluent. Fill engine crankcase to the 
“FULL” mark with the grade of engine oil prescribed for use at tem- 
peratures from +32°F to 0°F (par. 22). Add 7 3 A quarts of gasoline. 
Run the engine 5 to 10 minutes to mix the lubricant and diluent thor- 
oughly. Stop the engine and note that the level of the diluted oil is 
above the normal “FULL” mark on the oil gage. This level should 
be marked on the gage for future reference. The presence of a large 
percentage of light diluent will increase oil consumption and, for that 
reason, the oil level should be checked frequently. Use the grade of 
engine oil prescribed for use between +32 °F to 0°F to maintain the 
oil level to manufacturer’s “FULL” mark on the gage during operation. 
If the vehicle is operated 4 hours or more at operating temperature, 
re-dilution will be necessary if it is anticipated that the vehicle will be 
left standing unprotected for 5 hours or more. This can be accom- 
plished by adding engine oil prescribed for use between +32 °F to 0°F 
to the manufacturer’s “FULL” mark, then adding gasoline to the 
dilution mark on the gage described in substep (1) above. 

(b) Using Diesel Fuel Oil as a Diluent. If Diesel fuel is used as 
a diluent, drain the crankcase while the engine is still warm and refill, 
using engine oil prescribed for temperatures between +32°F to 0°F 
diluted with grade X Diesel fuel oil in the proportion of 734 quarts 
of Diesel fuel. The presence of a large percentage of diluent will in- 
crease oil consumption and, therefore, check the oil level frequently 
during operation and maintain it to manufacturer’s “FULL” mark 
on gage with engine oil diluted with Diesel fuel oil as described above. 
CAUTION: When Diesel fuel oil is used as a diluent, the quantity 
of diluent necessary for starting is added when the crankcase is refilled 
and maintained by the addition of diluted made-up oil. Further addi- 
tions of diluent prior to overnight shut-down are unnecessary. 

(4) If the vehicle is to be kept outdoors, and if the crankcase 
cannot be drained, shelter the engine compartment with a tarpaulin. 
About 3 hours before engine is to be started, place fire pots under the 
tarpaulin. A Van Prag, Primus-type, or other type blowtorch or ordi- 
nary kerosene lanterns may be used. With due consideration for the 
fire hazard involved, the flame may be applied directly to the oil pan. 

e. Transmission, Transfer Cases, and Differentials. 

(1) SAE 10 engine oil is prescribed for use at temperatures from 
+ 32°F to 0°F for the auxiliary transmission control. Use the same 
oil undiluted for operation below 0°F. 

(2) SAE 80 universal gear lubricant, where prescribed, is suitable 
for use at temperatures as low as — 20°F. If consistent temperature 
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below 0°F is anticipated, drain the gear cases while warm and refill 
with grade 75 universal gear lubricant which is suitable for operation 
at all temperatures below +32°F without dilution. 

(3) After engine has been warmed up as provided in paragraph 
13 c, put transmission in low (first) gear, and drive vehicle for 100 
yards, being careful not to stall engine. This will heat gear lubricants 
to the- point where normal operation can be expected. 

f. Other Lubrication Points. Lubricate wheel bearings and 
grease cups using No. 2 general purpose grease with the same lubricant 
at all times. If repacking must be performed at sufficiently low tem- 
perature that thorough hand packing cannot be accomplished, No. 0 
general purpose grease may be used until temperature returns to 
above 0°F. Lubricate all other places where No. 0 general purpose 
grease is specified above 0°F with the same grease below 0°F. When 
extreme low temperatures are encountered and No. 0 general pur- 
pose grease is not satisfactory where specified above, No. 00 O. D. 
grease (Ordnance Department Specification AXS-1169), may 
be used. Drain steering gear housing if possible, or use suction gun 
to remove as much lubricant as possible. Refill with grade 75 uni- 
versal gear lubricant. For oilcan points where engine oil is prescribed 
for above 0°F, use special preservative lubricating oil. 

g. Cooling System. 

(1) For operation in temperatures below +32°F, use antifreeze 
compound to protect the cooling system against freezing. 

(2) Before adding antifreeze compound, drain off the water and 
look for excessive rust. The cooling system, including the air com- 
pressor water jacket, must be clean and completely free of rust (par. 
88 b). If the cooling system has been cleaned recently, it may be 
necessary only to drain, refill with clean water, and again drain. 

(3) Inspect all hoses and replace if deteriorated. Inspect and 
tighten, if necessary, all hose clamps, plugs, and pet cocks. See that 
radiator does not leak and if found to be leaking, install new radiator 
before adding antifreeze compound. Inspect for coolant leakage at 
cylinder head and correct by tightening cylinder head studs or re- 
place cylinder head gasket. 

(4) Test thermostat to see that it closes completely (par. 92). 
Look for evidence of sticking in open or closed position. If thermostat 
does not open or close completely, does not function freely, or is badly 
rusted, replace it (par. 92). 

(5) When the cooling system is clean and tight, fill with water to 
about one-third capacity, or 5 gallons. Then add antifreeze compound, 
using the proportion of antifreeze compound to the cooling system 
capacity indicated below. The system should be protected to at least 
10 °F below the lowest expected temperature to be experienced during 
the winter season. 
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ANTIFREEZE 


TABLE 


Lowest Expected Temperature 


Pints of Antifreeze Compound 
Per Gallon of Cooling System 
Capacity — NOTE: Capacity, 
15Vz gal. 


+ 10°F 


2 


0°F 


21/2 


— 10°F 


3 


— 20°F 


31/2 


— 30°F 


4 


— 40°F 


41/2 


— 50°F 


5 



(6) After adding antifreeze compound, fill with water, then start 
and warm engine to normal operating temperature (par. 13 c). 

(7) Stop engine and check solution with a hydrometer, adding 
antifreeze compound if required. 

(8) In service, inspect the coolant weekly for strength and color. 
Rusty solution should be drained, the cooling system thoroughly 
cleaned, and new solution of the required strength added. CAUTION : 
Antifreeze compound is the only antifreeze for ordnance materiel. 
It is essential that antifreeze solutions be kept clean. Use only con- 
tainers and water that are free from dirt, rust, and oil. Use an accurate 
hydrometer. To test hydrometer, use 1 part antifreeze compound to 
2 parts water. This solution should produce a hydrometer reading 
of 0°F. 

h. Battery and Electrical Systems. 

( 1 ) Generator and Cranking Motor. Check brushes for wear 
and springs for tension, and see that brushes and commutator are 
clean. Oil or grease on the brushes or commutator will affect operation 
of the generator and will prevent the electrical contact required for 
the large surges of current in the cranking motor required for good 
starting. 

(2) Wiring. Check, clean, and tighten all connections, especially 
the battery terminals. Care should be taken to see that no short 
circuits are present. 

(3) Batteries. The efficiency of batteries decreases sharply 
with decreasing temperatures and becomes practically nil at — 40 °F. 
When the battery has been chilled to a temperature below — 30 °F, 
it should preferably be heated before attempting an engine start, un- 
less a warm slave battery is available. See that the battery is always 
fully charged, with the hydrometer reading between 1.275 and 1.300. 
A fully charged battery will not freeze at temperatures likely to be 
encountered even in Arctic climates, but a fully discharged battery 
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will freeze and rupture at + 5 0 F. Do not add water to a battery when 
it has been exposed to subzero temperatures unless the battery is to 
be charged immediately. If water is added and the battery is not put 
on charge, the layer of water will stay at the top and freeze before 
it has a chance to mix with the acid. 

i. Mechanical Maintenance. 

(1) Oil Pressure Gages. The gage may fail to register pressure 
due to congealed oil in -the tube. Where this condition is experienced, 
the gage may be prepared for subzero operation. Disconnect the gage 
tube at the gage and at the opposite end while the oil is hot, and see 
that the tube is clear. Plug the lower end of the tube with special 
lubricating grease, then fill the gage tube with grade 3 denatured 
alcohol and reconnect. 

(2) Cranking Motors. Wash the throw-out mechanism and gear 
in dry-cleaning solvent to remove grease and dirt. Heavy grease or 
dirt may keep the gears from being meshed, or cause them to remain 
in mesh after the engine starts running. The latter will ruin the 
cranking motor and necessitate repairs. 

(3) Water Pump. Prior to the advent of cold weather, inspect 
water pump and service if required. 

(4) Fuel System. Drain fuel tank sump, and drain and clean 
filters and strainers weekly, or more often according to experience, 
to remove water and dirt. In an extreme emergency, when using 
nonstandard fuels, the elements may be removed temporarily from 
fuel filters if difficulty is experienced with wax clogging the screens 
and stopping the flow of fuel through the filters. 

(5) Air Cleaners. At temperatures below 0°F, use SAE 10 en- 
gine oil, in servicing mesh-type and oil-bath type air cleaners and 
breathers. 

(6) Chassis. Freezing has a tendency to cause brakes to stick or 
bind when vehicles are parked at subzero temperatures. Use a blow- 
torch to warm up these parts if they bind when attempting to move 
the vehicle. Parking the vehicle with the brake released will eliminate 
most of the binding. Precaution must be taken under these circum- 
stances to block the wheels or otherwise prevent movement of the 
vehicle. Inspect the vehicle frequently. Shock resistance of metals, 
or resistance against breaking, is greatly reduced at extremely low 
temperatures. Operation of vehicles on hard, frozen ground causes 
strain and jolting which will result in screws breaking or nuts jarring 
loose. Disconnect oil-lubricated speedometer cables at the drive end 
when operating vehicles at temperatures consistently below — 20 °F. 
These cables often fail to work properly at these temperatures and 
sometimes break due to the excessive drag caused by the high viscosity 
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of the oil with which they are lubricated. Grease-lubricated cables 
should operate satisfactorily at all temperatures providing they are 
coated with No. 0 general purpose grease and there is no excess grease 
in the housing. When extreme low temperatures are encountered and 
No. 0 general purpose grease is not satisfactory, No. 00 O.D. grease, 
Ordnance Department Tentative Specification AXS-1169, may be 
used. 

j. Starting the Engine. 

(1) Prepare engine for starting by following procedure given in 
subparagraph d above. 

(2) Depress clutch pedal. 

(3) If vehicle is equipped with circuit lock switch, turn key of 

switch on. Depress cranking motor switch and at same time operate 
the hand priming pump plunger located on the instrument panel. 
NOTE: Do not operate hand priming pump unless cranking motor is 

being used. To do so would result in unburned fuel being pumped into 
the intake manifold. 

(4) Release cranking motor switch after 30 seconds, if engine has 
not started, to allow cranking motor to c<x>l for several minutes before 
again turning engine over. 

(5) When engine fires and continues to run, regulate throttle to 
idle engine at 800 revolutions per minute. 

(6) Observe instruments (par. 13 c (5)). 

(7) Place vehicle in low gear and operate at low speed to 
warm up. 

(8) Do not idle engine, when avoidable. 

19. OPERATION UNDER HOT AND DUSTY CONDITIONS. 

a. Air Cleaners and Filters. When operating in dusty terrain, 
frequent servicing of all dust catching devices on the vehicle is essen- 
tial in order to prevent them from clogging. Failure to keep the various 
breathers, air cleaners, and screens in a clean condition will result in 
excessive wear of moving parts. Excess grease and oil around lubri- 
cation points should be wiped off to prevent grit and dirt from being 
drawn into bearings and bushings. 

b. Maintenance Precautions. When parts are removed for in- 
spection or cleaning, extra precautions must be taken to remove all 
dust before installing the part. The engine fuel nozzles or any part 
of the injector system should never be exposed to dirt while they are 
removed, since the slightest amount of grit is apt to damage them and 
cause engine failure. 
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c. Batteries. 

(1) Water Level. In torrid zones, check cell water level daily 
and replenish if necessary with pure distilled water. If this is not 
available, any water fit to drink may be used. However, continuous 
use of water with high mineral content will eventually cause damage 
to batteries and should be used only in an emergency. 

(2) Specific Gravity. Batteries operating in torrid climates 
should have a weaker electrolyte than for temperate climates. Instead 
of 1.300 gravity, the electrolyte should be adjusted to around 1.210 
to 1.230 for a fully charged battery. This will prolong the life of the 
negative plates and separators. Under this condition the batteries 
should be recharged at about 1.160. 

(3) Self-discharge. A battery will self-discharge at a greater 
rate at high temperatures if standing for long periods. This must be 
taken into consideration when operating in torrid zones. If necessary 
to park for several days, remove batteries and store in a cool place. 

20. SUBMERSION. 

a. Immediate Precautions. 

( 1 ) General. When a vehicle has been driven through deep 
water heavily laden with dirt and abrasives, or completely sub- 
merged in water, certain precautions must be taken to avoid serious 
damage to such units as the engine, clutch, transmissions, axles, uni- 
versal joints, winch, steering gear, battery, fuel tank, brakes, and 
wheel bearings. If it is known that water, dirt, and abrasives have 
contaminated the various units of the vehicle, notify the proper author- 
ity at once. Each unit which has been submerged must be completely 
dismantled, cleaned, and lubricated. 

(2) Emergency Procedure. In an emergency, each unit should 
be inspected, cleaned, and lubricated to prevent as much damage as 
possible. 

b. Lubrication and Service. Lubricate the truck and trailer 
completely (par. 22). Remove filter plugs from storage battery. Check 
electrolyte for level and appearance. Normal level after immersion 
indicates that little or no water has entered battery. Clean electrolyte 
solution, even though slightly high, indicates no absorption of excess 
dirt or damaging foreign material. If solution is dirty, replace battery. 
Test gravity (par. 112 b (4)). If the battery is discharged, recharge 
or replace. Clean fuel filters on engine (par. 72 b). Clean and reoil 
air cleaners and crankcase breather (par. 22). Remove all wheel 
bearings (pars. 185, and 257), clean, repack with lubricant, and re- 
assemble. Replace oil seals on wheel hubs (pars. 185 and 257) if 
they are contaminated with dirt, to avoid damage to seal surfaces and 
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lubricant leakage. Replace the cranking motor, generator, and gen- 
erator regulator (pars. 96, 97, 114, and 115). Drain lubricant from 
transmission, auxiliary transmission, and winch. Refill gear cases, 
using half Diesel fuel oil and half SAE 10 engine oil for flushing oil. 
Drain rear axles and refill with same flushing oil. Next, with rear 
wheels on jacks, drive rear wheels for 5 minutes. Run the winch. 
Drain all units thoroughly and refill with correct grade of lubricant 
(par. 22). 

c. Engine. Drain engine oil and fill crankcase with 10 quarts of 
Diesel fuel oil and 10 quarts of SAE 10 engine oil, and run engine for 
several minutes at idling speed with clutch released. Replace oil fil- 
ters (par. 125). Drain engine and fill with correct grade of oil 
(par. 22). 



Digitized by uot sie 



44 



Original from 

UNIVERSITY OF CALIFORNIA 




PART THREE 



TM 9-768 

21-22 



MAINTENANCE INSTRUCTIONS 
Section VIII 
LUBRICATION 

21. LUBRICATION ORDER. 

a. Scope. Reproductions of War Department Lubrication 
Order No. 160 (figs. 13 and 14) and Lubrication Order No. 724 
(fig. 15) prescribe first and second echelon lubrication maintenance 
above 0°F. 

b. Availability. A Lubrication Order is placed on or is issued 
with each item of materiel and is to be carried with it at all times. 
In the event the materiel is received without a copy, the using arm 
shall immediately requisition a replacement from the Commanding 
Officer, Fort Wayne Ordnance Depot, Detroit 32, Michigan. 

c. Responsibility. Instructions on the Lubrication Orders are 
binding on all echelons of maintenance and there shall be no deviation. 

d. Intervals. Service intervals specified on the Lubrication 
Orders are for normal operating conditions during active service above 
0°F. Reduce these intervals under extreme conditions such as exces- 
sively high or low temperatures, prolonged periods of high speed, con- 
tinued operation in sand or dust, immersion in water, or exposure to 
moisture, any one of which may quickly destroy the protective quali- 
ties of the lubricant and require servicing in order to prevent malfunc- 
tioning or damage to the materiel. 

e. Temperatures. Lubricants are prescribed in the “Key” in 
accordance with three temperature ranges; above +32°F, +32°F to 
0°F, and below 0°F. The time to change grades of lubricants is de- 
termined by maintaining a close check on operation of the materiel 
during the approach to change-over periods. Sluggish starting is an in- 
dication that lubricants are thickening and the signal to change to 
grades prescribed for the next lower temperature range. Ordinarily 
it will be necessary to change grades of lubricants only when air tem- 
peratures are consistently in the next higher or lower range. 

22. DETAILED LUBRICATION INSTRUCTIONS. 

a. Lubrication Equipment. Each piece of materiel is supplied 
with lubrication equipment adequate to maintain the materiel. Be sure 
to clean this equipment both before and after use. Operate lubricating 
guns carefully and in such manner as to insure a proper distribution 
of the lubricant. 
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No. 760 — Engine and Chassis Points 
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Figure 14— -Lubrication Order 
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No. 160— Winch Points and Notes 
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Figure 15 — Lubrication Order 
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No. 724— Trailer Points 
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WINCH PROPELLER SHAFT TACHOMETER DRIVE 

CENTER BEARING RA PD 321467 

Figure 16 — Truck Local Lubrication Views 
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LEVER SHAFT (CLUTCH SHAFT) 



LEVER SHAFT (PEDAL SHAFT) 



LEVER SHAFT (OPERATING LEVERS) 



TORQUE RODS 



LEVER SHAFT (HAND BRAKE SLACK ADJUSTER 

CROSS SHAFT) RA PD 321433 

Figure 17 — Truck Local Lubrication Views 
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BRAKE SHOE PINS (HAND BRAKE 



REAR SPRING BEARING 



CE ANCHOR PINS BRAKE APPLICATION VALVE 

RA PD 321453 

Figure 18 — Truck Local Lubrication Views 
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Figure 79 — Truck Local Lubrication Views 
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AXLE HOUSING 



CRANKING MOTOR 
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Figure 20 — Truck Local Lubrication Views 
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D— OIL FILTERS 



A— AIR CLEANERS 





E— STEERING GEAR HOUSING 



B— OIL FILLER 




C- CRANKCASE BREATHER F— FRONT PINTLE HOOK 

RA PD 321588 

Figure 21— Truck Local Lubrication Views 
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FRONT ENGINE SUPPORT CLUTCH RELEASE BEARING 

RA PD 321410 

Figure 22— Truck Local Lubrication Views 
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Figure 24— Truck Local Lubrication Views 
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BRAKE CYLINDERS DRAWBAR EYE 

RA PD 321411 



Figure 26— Trailer Local Lubrication Views 



b. Points of Application. 

(1) Lubrication fittings, grease cups, oilers, and oilholes are 
readily located by reference to the Lubrication Order. Wipe these 

devices and the surrounding surface clean before applying the lubri- 
cant. 



(2) Where relief valves are provided, apply new lubricant until 
the old lubricant is forced from the vent. Exceptions are specified in 
notes on the Lubrication Orders. 
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c. Cleaning. Use dry-cleaning solvent, or Diesel fuel oil to 
clean or wash all parts. Use of gasoline for this purpose is prohibited. 
After washing, dry all parts thoroughly before applying lubricant. 

d. Lubrication Notes on Truck Individual Units and Parts. 
The following instructions supplement the notes on Lubrication Order 
No. 160: 



( 1 ) Air Cleaners. 

(a) Oil-bath Type. Daily, check level and refill engine air cleaner 
oil reservoir to level mark. Every 1,000 miles, remove air cleaner and 
wash all parts. 

(b) Mesh Type. Every 1,000 miles, wash curled hair in air com- 
pressor air cleaner, dry, and reoil. All air cleaners require used crank 
case oil or SAE 30 engine oil above +32°F, SAE 10 below 4-32°F. 

(2) Breathers and Vents. 

(a) Every 1,000 miles, remove crankcase breather cap, wash 
thoroughly, dry, and reoil with used crankcase oil or SAE 30 engine 
oil above +32°F; SAE 10 below +32°F. 

(b) Keep gear case vents clean at all times. Axle housings and 
steering gear vents must be cleaned and kept open. Clean them every 
1,000 miles and each time truck is operated under extremely dirty or 
muddy conditions. 

(3) Crankcase. Daily, check level and refill to “FULL” mark 
with SAE 30 engine oil above +32°F, or SAE 10 from +32°F to 
0°F. Below 0°F, refer to paragraph 18. Every 1,000 miles, remove 
drain plug from bottom of crankcase and completely drain case. 
Drain only when engine is hot. Drain thoroughly. If equipped with 
magnetic drain plugs, clean before replacing. Refill crankcase to 
“FULL” mark on gage, run engine a few minutes, recheck level and 
add oil if required. Be sure pressure gage indicates oil is circulating. 

(4) Gear Cases — Transmission, Auxiliary Transmission, 
Differentials, and Winch Worm Housing. Weekly, check level 
with truck on level ground and if necessary, add lubricant to within 
V 2 inch of plug level when cold, or to plug level when hot, except 
winch worm housing which must be filled to plug level at all times. 
Every 6,000 miles, drain and refill. Drain only after operation when 
gear lubricant is warm. If equipped with magnetic drain plugs, clean 
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before replacing. Refill with SAE 90 universal gear lubricant above 
+ 32°F; SAE 80 from + 32°F to 0°F; or grade 75 below 0°F. 

(5) Oil Filters. Every 1,000 miles, remove drain plug from 
oil filter to drain sediment. Every 6,000 miles while crankcase is be- 
ing drained, remove filter element, clean inside of case, and install 
new element. 

(6) Torque Rod Rubber Bushings. Every 1,000 miles, apply 
hydraulic brake fluid to torque rod bushings. Do not use oil. 

(7) Universal Joints and Slip Joints. Use general purpose 
grease, No. 1, for temperatures above -f32°F, or general purpose 
grease, No. 0, below +32°F. Apply grease to universal joint until it 
overflows at the relief valve, and to the slip joint until lubricant is 
forced from the vent at the universal joint end of the spline. 

(8) Wheel Bearings. Every 6 months, remove bearing cone as- 
semblies from hub (pars. 185 and 257). Wash bearings, cones, spindle, 
and inside of hub, and dry thoroughly. Do not use compressed air. In- 
spect bearing races and replace if damaged. Coat the spindle and inside 
of hub and hub cap with general purpose grease No. 2, to a maximum 
thickness of Vi *3 inch only, to retard rust. Lubricate bearings with 
general purpose grease No. 2, with a packer, or by hand, kneading 
lubricant into all spaces in the bearing. Protect the bearings from 
dirt, and immediately reassemble and replace wheel. Do not fill hub 
or hub cap. The lubricant in the bearing is sufficient to provide lubri- 
cation until the next service period. Any excess might result in leakage 
into the drum. Adjust bearings in accordance with instructions in 
paragraph 185 b. 

(9) Winch Cable. After each use, clean and oil with used 
crankcase oil or SAE 30 engine oil above +32°F; SAE 10 below 
+ 32°F. Weekly, if cable has not been used, coat outer coils. Monthly, 
unwind entire cable, clean, and oil. 

(10) Oilcan Points. Every 1,000 miles, lubricate throttle and 
accelerator linkage, power take-off control linkage, transfer case shift 
linkage, transfer shaft, winch control handle, hinges, latches, pintle 
hook, lock and latch, air compressor rocker arms, winch control link- 
age, and other rubbing parts with SAE 30 engine oil above +32°F; 
SAE 10 from +32°F to 0°F; or special preservative lubricating oil 
below 0°F. 

(11) Points Requiring No Lubrication Service. Springs, 
air compressor crankcase, injector pump governor, clutch pilot bear- 
ing, and power take-off do not require lubrication. 

(12) Disassembled Periodically by Ordnance Maintenance 
Personnel. 

(a) Brake Governor. Once a year, remove the cover plate from 
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the brake governor located under the hood and lubricate the valve 
stem with special preservative lubricating oil. 

(b) Clutch Air Cylinder. Every 6 months, remove, disassemble, 
and clean all parts. Inspect parts and replace if worn. Lubricate pack- 
ing cup, cylinder walls, and piston with O.D. grease No. 0. 

e. Lubrication Notes on Trailer Individual Units and Parts. 
The following notes supplement the notes on Lubrication Order 
No. 724: 

( 1 ) Brake Cylinder. Every 6 months, remove pipe plugs, add 
1 ounce of light shock absorber fluid to each plug opening. Manipu- 
late piston with linkage disconnected to ensure spread of lubricant. 
Connect linkage and replace plugs. 

(2) Cables. Monthly, clean and oil with used crankcase oil or 
SAE 30 engine oil above -(-32°F, SAE 10 from -f32°F to 0°F. Be- 
low 0°F use special preservative lubricating oil. 

(3) Wheel Bearings. Every 6 months, remove bearing cone 
assemblies from hub. Inspect bearing races and replace if damaged. 
Coat the spindle and inside of hub and hub cap with general purpose 
grease No. 2, to a maximum thickness of Vie inch only, to retard rust. 
Lubricate bearings with general purpose grease No. 2, with a packer, 
or by hand, kneading lubricant into all spaces in the bearing. Protect 
the bearings from dirt, and immediately reassemble and replace 
wheel. Do not fill hub or hub cap. The lubricant in the bearing is 
sufficient to provide lubrication until the next service period. Any 
excess might result in leakage into the drum. Adjust bearings in 
accordance with instructions in paragraph 185 b. 

f. Reports and Records. 

( 1 ) Report unsatisfactory performance of materiel to the Ord- 
nance Officer responsible for maintenance in accordance with TM 
38-250. 

(2) A record of lubrication may be maintained in the Duty 
Roster (W.D., A.G.O. Form No. 6). 



Section IX 

NEW VEHICLE RUN-IN TEST 

23. PURPOSE. 

a. When a new or reconditioned vehicle is first received at the 
using organization, it is necessary for second echelon personnel to de- 
termine whether or not the vehicle will operate satisfactorily when 
placed in service. For this purpose, inspect all accessories, subas- 
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semblies, assemblies, tools, and equipment to see that they are in place 
and correctly adjusted. In addition, they will perform a run-in test on 
the truck of at least 50 miles as directed in AR 850-15, paragraph 25, 
table III, according to procedures in paragraph 25 below. 

24. CORRECTION OF DEFICIENCIES. 

a. Deficiencies disclosed during the course of the run-in test will 
be treated as follows: 

( 1 ) Correct any deficiencies within the scope of the maintenance 
echelon of the using organization before the vehicle is placed in 
service. 

(2) Refer deficiencies beyond the scope of the maintenance 
echelon of the using organization to a higher echelon for correction. 

(3) Bring deficiencies of serious nature to the attention of the 
supplying organization through channels. 

25. RUN-IN TEST PROCEDURES. 

a. Preliminary Service. 

( 1 ) Fire Extinguisher. See • that fire extinguisher is present, 
in good condition, full, and securely mounted. Test momentarily for 
proper operation. 

(2) Fuel, Oil, and Water. Fill fuel tanks and check level of 
oil in engine crankcase and in injector pump housing, also supply of 
coolant in radiator. Add oil and coolant as necessary to bring to cor- 
rect levels. Refer to paragraph 88 b for coolant level. Allow room 
for expansion in fuel tanks and radiator. During freezing weather, 
test value of antifreeze and add as necessary to protect cooling system 
against freezing. CAUTION: If there is a tag attached to filler cap 
concerning engine oil in crankcase, follow instructions on tag before 
driving the truck. 

(3) Fuel Filters. Inspect fuel filters in both battery compart- 
ments and on side of engine for leaks, damage, secure mountings, and 
connections. Remove sediment bowl drain plugs, and drain off dirt and 
water. If an appreciable amount of dirt or water is present, remove 
bowls and clean both bowls and elements in dry-cleaning solvent; also 
drain water and dirt from bottom of fuel tanks. Drain only until fuel 
runs clean. 

(4) Batteries. Make a hydrometer test of all batteries and add 
clean water to Vs inch above plates. 

(5) Air Brake Reservoirs. Drain water from all air-brake 
reservoirs and close drain cocks. 

(6) Air Cleaners and Breather Caps. Examine intake mani- 
fold air cleaners, air compressor air cleaner, and crankcase breather 
cap to see that they are in good condition and secure. Remove ele- 
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ments and wash thoroughly in dry-cleaning solvent. Fill reservoirs to 
specified levels (par. 22) with new or clean used engine oil and re- 
install securely. Be sure all gaskets are in good condition and that 
ducts and air horn connections are tight. 

(7) Accessories and Belts. See that accessories such as gen- 
erator, cranking motor, air compressor, fuel pump, water pump, fan, 
oil, and fuel filters are securely mounted. Make sure that fan, air 
compressor, and generator drive belts are properly adjusted to have 
1-inch finger-pressure deflection (fig. 64). 

(8) Electrical Wiring. Examine all accessible wiring and 
conduits to see if they are in good condition, securely connected, and 
properly supported. 

(9) Tires. See that all tires, including spares, are properly in- 
flated to 80 pounds cool, that stems are in correct position, and that 
all valve caps are present and finger-tight. Remove objects lodged 
in treads or carcasses and between duals, and inspect tires for damage. 
See that spares are secure in carriers. 

(10) Wheel and Flange Nuts. See that all wheel mounting 
lug nuts and axle flange nuts are present and secure. 

(11) Fenders and Bumper. Examine front fenders and 
bumper, brush guards, and radiator grille for looseness and damage. 

(12) Towing Connections. Inspect all towing devices for loose- 
ness or damage. See that front and rear pintle connections operate 
properly and latch securely. 

(13) Body and Tarpaulin. Examine cab for looseness or dam- 
age. See that cab doors and battery compartment doors operate 
properly and latch securely in closed position, and that tarpaulin or 
camouflage net is secure and not damaged. Examine cab seats, body, 
stowage boxes, hardware, and all body attachments to see if they are 
in good condition, and correctly and securely assembled and mounted. 

(14) Winch. Inspect winch to see if it is in good condition, 
correctly assembled, and secure. Test operation of winch control 
mechanism, see that drive chain and sprockets are not excessively 
worn, and that the chain and torque control mechanisms are properly 
adjusted (fig. 164, par. 215 a). Test winch drum brake and see that 
winch cable is in good condition and securely and evenly wound on 
drum. 

(15) Lubricate. Perform a complete lubrication of the truck 
covering all intervals, according to Lubrication Order (par. 22), ex- 
cept gear cases, wheel bearings, and other units lubricated or serviced 
in items 1 to 13. Check all gear case oil levels and add as necessary 
to bring to correct level. Change only if condition of oil indicates the 
necessity, or if gear oil is not of proper grade for existing atmospheric 
temperature. NOTE: Perform items (16 to 19) during lubrication. 
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(16) Springs and Suspensions. Inspect front springs, rear 
tandem (bogie) units, torque rods, rear spring bearings and spring 
seats, to be sure they are in good condition, correctly assembled, and 
secure; and that oil plugs are present, and oil seals are not leaking 
excessively. 

(17) Steering Linkage. See that steering arm, tie rod, and all 
connections are in good condition and secure, and that gear case is 
securely mounted and not leaking excessively. 

(18) Propeller Shafts and Vents. Inspect all propeller 
shafts and universal joints to see if they are in good condition, cor- 
rectly assembled, properly alined, secure, and not leaking excessively 
at seats or vents. Be sure vent passages are not clogged. 

(19) Axle and Transmission Vents. See that all vents are 
present, secure, and not clogged. 

(20) Primer. Observe primer when performing item 20, to see 
that it operates properly, that it does not leak, and that it is securely 
mounted. 

(21) Engine Warm-up. Start engine, noting if cranking motor 
action is satisfactory, and if any tendency toward difficult starting is 
present. Set hand throttle to run engine at fast idle (500 rpm) during 
warm-up. Observe all starting precautions (par. 13 c). 

(22) I NSTRUMENTS. 

(a) Fuel Pressure Gage. Fuel pressure gage should indicate fuel 
pressure in the injector pump head, approximately 10 pounds with the 
engine operating. 

(b) Air Pressure Gage. Maximum operating pressure is from 
85 to 105 pounds. Low pressure indicator (buzzer) should sound 
pressure below 45 pounds. Vehicle should not be moved until gage 
registers at least 70 pounds pressure. 

(c) Tachometer. Tachometer should indicate engine revolutions 
attained, and should not exceed 1,600 revolutions per minute. 

(d) Fuel Level Gage. Fuel level gage should indicate amount of 
fuel in either tank when selector switch is operated. 

(e) Ammeter (Main ). Main ammeter may show high charge for 
short period after starting until generator restores to the batteries the 
current used in starting, and then show a slight positive ( + ) reading 
with lights and accessories turned off. 

({) Ammeter ( Auxiliary ). Ammeter should indicate whether or 
not “B” batteries are being charged. 

(g) Oil Pressure Gage. Engine oil pressure gage should indicate 
45 pounds pressure at 1,600 revolutions per minute and 38 to 40 
pounds pressure at 1,200 revolutions per minute with engine at normal 
operating temperature. 

(h) Temperature Gage. Temperature gage should indicate tem- 



Digitized by 




68 



Original from 

UNIVERSITY OF CALIFORNIA 




New Vehicle Run-In Test 



TM 9-768 

25 



perature of engine coolant. Correct operating temperature is 160° 
to 180°F. Maximum safe temperature is 200°F. NOTE: Do not 
move truck until temperature is in normal operating range. 

(i) Viscometer. Viscometer should indicate condition of lubri- 
cant in engine crankcase, pointer should be in “NORMAL” range. 
NOTE: Do not operate engine when viscometer remains in low range 
after warm-up. 

(23) Engine Controls. Observe if engine responds properly 
to controls and if controls operate without excessive looseness or 
binding. 

(24) Horns and Windshield Wipers. See that horns and 
windshield wipers are in good condition and secure. If tactical situa- 
tion permits, test horns for proper operation and tone. See if wiper 
arms will operate through their full range and that blade contacts 
glass evenly and firmly. 

(25) Glass and Rear View Mirrors. Clean all body glass 
and mirrors, and inspect for looseness and damage. Adjust rear view 
mirrors for correct vision. 

(26) Lamps (Lights) and Reflectors. Clean lenses and im 
spect all units for looseness and damage. If tactical situation permits, 
open and close all light switches to see if lamps respond properly. 

(27) Leaks, General. Look under vehicle and within engine 
compartment for indications of fuel, oil, and coolant leaks. Trace any 
leaks found to their source, and correct them or report them to desig- 
nated person in authority. 

(28) Tools and Equipment. Check tools and On-vehicle 
Stowage lists (pars. 6, 7, 8, and 9) to be sure all items are present, 
and see that they are serviceable and properly mounted or stowed. 

b. Perform the following procedures (1) to (12) inclusive dur- 
ing the road test of the vehicle. On vehicles which have been driven 
50 miles or more in the course of the delivery from the supplying to 
the using organization, reduce the length of the road test to the least 
mileage necessary to make observation listed below. CAUTION: 
Continuous operation of the engine at speeds approaching the maxi- 
mum indicated on the caution plate should be avoided during the test. 

(1) Air Pressure. Observe whether the brake air pressure 
builds up at a normal rate to specified maximum limit of 105 pounds 
and then cuts off. Low pressure indicator (buzzer) should sound at 
pressures below 45 pounds. CAUTION: Do not move vehicle until 
air pressure has reached 70 pounds. 

(2) Dash Instruments. Observe all instruments frequently, 
noting whether they indicate the proper function of the units or 
systems to which they apply. Speedometer should indicate the 
vehicle’s speed, and odometer should register the accumulating mile- 
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age. CAUTION: Do not move vehicle until engine temperature 

reaches 135° F. 

(3) Brakes (Hand and Foot). Test foot brakes to see if they 
stop the truck effectively without side pull, chatter, or squealing. Be 
sure application valve closes when pedal pressure is released, that 
there is not an excessive drop in air pressure when brakes are applied, 
and that roller and pedal clearance is inch. Parking brakes should 
hold truck on a reasonable incline with one-third ratchet travel in 
reserve and should latch securely in applied position. CAUTION: 
Avoid long application of brakes until shoes have become seated. Do 
not apply full pedal pressure except for an emergency stop. 

(4) Clutch. Observe if clutch operates smoothly without grab, 
chatter, or squeal on engagement, or slippage when engaged under 
full load. Clutch pedal free travel should be 1 Vi inches, and never less 
than 1 inch before meeting resistance. CAUTION : Do not ride clutch 
pedal at any time, and do not engage and disengage new clutch se- 
verely or unnecessarily until driven and driving disks have become 
properly seated. 

(5) Transmissions and Power Take-off. Gearshift mecha- 
nism should operate easily and smoothly; gears should operate with- 
out unusual noise and not slip out of mesh when engaged under load. 

(6) Steering. Observe steering action for looseness or binding, 
and note any excessive pull to one side, wander, shimmy, or wheel 
tramp. See that column bracket and wheel are secure. 

(7) Engine. Be on the alert for any abnormal engine operating 
characteristics or unusual noise, such as lack of pulling power or 
acceleration, backfiring, misfiring, stalling, overheating, or. excessive 
exhaust smoke. Observe if engine responds properly to all controls. 

(8) Unusual Noises. Be on the alert throughout road test for 
any unusual noise from body and attachments, running gear, suspen- 
sions, or wheels that might indicate looseness, damage, wear, inade- 
quate lubrication, or underinflated tires. 

(9) Halt Truck at 10-mile Intervals for Services (10) to 
(12) Below. 

(10) Air Brake System Leaks. With the air pressure at gov- 
erned maximum 105 pounds and brakes applied, stop engine. There 
should not be a noticeable drop in pressure in 1 minute. 

(11) Temperatures. Cautiously hand-feel each brake drum 
and wheel hub for abnormal temperatures. Examine transmissions, 
power take-off, and rear axle housings for indications of overheating 
or excessive lubricant leaks at seals, gaskets, or vents. 

(12) Leaks. With engine running, and fuel, engine oil, and cool- 
ing systems under pressure, look within engine compartment and 
under vehicle for indication of leaks. 
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c. Vehicle Publication and Reports. 

( 1 ) Publications. See that vehicle operator’s manual, Lubrica- 

tion Order, Standard Form No. 26 (Driver’s Report-Accident, Motor 
Transportation) and W.D., A.G.O. Form No. 478 (MWO and Major 
Unit Assembly Replacement Record), are in the vehicle, legible, and 
properly stowed. NOTE: U.S.A. registration number and vehicle 

nomenclature must be filled in on Form No. 478, for new vehicles. 

(2) Reports. Upon completion of the run-in test, correct or re- 
port any deficiencies noted. Report general condition of the vehicle 
to designated individual in authority. 



Section X 

FIRST ECHELON PREVENTIVE MAINTENANCE 

SERVICE 



26. PURPOSE. 

a. To insure mechanical efficiency, it is necessary that the vehicle 
be systematically inspected at intervals each day it is operated and 
weekly, so that defects may be discovered and corrected before they 
result in serious damage or failure. Certain scheduled maintenance 
services will be performed at these designated intervals. The services 
set forth in this section are those performed by driver or crew before- 
operation, during-operation, at-halt, and after-operation and weekly. 

b. Driver preventive maintenance services are listed on the 
back of “Driver’s Trip Ticket and Preventive Maintenance Service 
Record,” W.D., Form No. 48, to cover vehicles of all types and models. 
Items peculiar to specific vehicles but not listed on W.D., Form No. 48, 
are covered in manual procedures under the items to which they are 
related. Certain items listed on the form that do not pertain to the 
vehicle involved are eliminated from the procedures as written into 
the manual. Every organization must thoroughly school each driver in 
performing the maintenance procedures set forth in manuals, whether 
or not they are listed specifically on W.D., Form No. 48. 

c. The items listed on W.D., Form No. 48 that apply to this 
vehicle are expanded in this manual to provide specific procedures for 
accomplishment of the inspections and services. These services are 
arranged to facilitate inspection and conserve the time of the driver, 
and are not necessarily in the same numerical order as shown on 
W.D., Form No. 48. The item numbers, however, are identical with 
those shown on that form. 
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d. The general inspection of each item applies also to any 
supporting member or connection and generally includes a check to see 
whether the item is in good condition, correctly assembled, secure, 
or excessively worn. 

(1) The inspection for “good condition” is usually an external 
visual inspection to determine whether the unit is damaged beyond 
safe or serviceable limits. The term “good condition” is explained 
further by the following: not bent or twisted, not chafed or burned, 
not broken or cracked, not bare or frayed, not dented or collapsed, 
not torn or cut, not deteriorated. 

(2) The inspection of a unit to see that it is “correctly assembled” 
is usually an external visual inspection to see whether it is in its 
normal assembled position in the vehicle. 

(3) The inspection of a unit to determine if it is “secure” is 
usually an external visual examination, a wrench, hand-feel, or a 
pry-bar check for looseness. Such an inspection should include any 
brackets, lock washers, lock nuts, locking wires, or cotter pins used 
in assembly. 

(4) “Excessively worn” will be understood to mean worn, close-to, 
or beyond serviceable limits and likely to result in a failure if not 
replaced before the next scheduled inspection. 

e. Any defects or unsatisfactory operating characteristics beyond 
the scope of first echelon to correct must be reported at the earliest 
opportunity to the designated individual in authority. 

27. BEFORE-OPERATION SERVICE. 

a. This inspection schedule is designed primarily as a check to 
see that the vehicle has not been damaged, tampered with, or sabo- 
taged since the After-operation Service was performed. Various com- 
bat conditions may have rendered the vehicle unsafe for operation 
and it is the duty of the driver to determine whether or not the 
vehicle is in condition to carry out any mission to which it is assigned. 
This operation will not be entirely omitted, even in extreme tactical 
situations. 

b. Procedures. Before-operation Service consists of inspecting 
items listed below according to the procedure described and correct- 
ing or reporting any deficiencies. Upon completion of the service, 
results should be reported promptly to the designated individual in 
authority. 

(1) Item 1, Tampering and Damage. Look for any injury to 
truck and trailer and their accessories and special equipment, caused 
by tampering or sabotage, Collision, falling debris, or shell fire since 
parking. Look within truck engine compartment for evidence of these 
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conditions and for loose or damaged fuel, oil, coolant, or air lines, or 
disconnected control linkage. 

(2) Item 2, Fire Extinguisher. Be sure fire extinguisher is full, 
nozzle clean, and mountings secure. Remove filler plug to check 
contents. 

(3) Fuel, Oil, and Water. Check supply of fuel, oil, and cool- 
ant; add as necessary to bring to proper levels. NOTE: Any appre- 
ciable drop in levels since Aiter-operation Service should be investi- 
gated, and cause corrected or reported. During freezing weather, when 
antifreeze solution is in use, if any appreciable addition of water is 
needed, have antifreeze value tested and added to, if necessary. Be 
sure spare fuel, oil, and water cans are full and securely mounted. 

(4) Item 4, Accessories and Drives. Examine units such as 
fuel pumps, air compressor, generator and regulator, cranking motor, 
fuel and oil filters, fan, water pump, and air cleaners for looseness, 
damage, or leaks. Be sure drive belts are in good condition and are 
adjusted to have approximately 1-inch finger-pressure deflection. 

(5) Item 5, Air Brake Tanks. Examine truck and trailer, air 
brake reservoirs, air lines and connections for looseness, damage or 
leaks. Drain water from reservoirs and close drain cocks. Be sure 
truck to trailer air couplings are securely connected, or if not in use, 
that they are closed, properly supported, and dummy couplings 
connected. 

(6) Item 6, Leaks, General. Look on ground under vehicle for 
evidence of fuel, oil, water, or gear oil leaks. Trace any leaks to their 
source and correct or report them. 

(7) Item 7, Engine Warm-Up. Start engine, noting any tendency 
toward difficult starting. Observe action of cranking motor, partic- 
ularly if it has adequate cranking speed and engages and disengages 
without unusual noise when in operation. Set the hand throttle so 
engine runs at fast idle (500 rpm), and, during warm-up, proceed 
with following before-operation services. NOTE: If oil pressure is not 
evident in 30 seconds, stop engine and investigate. 

(8) Item 8, Primer. When starting engine, if primer is used, ob- 
serve if operation of primer is satisfactory, and see that the lines are 
not leaking and electropneumatic switch makes contact. 

(9) Item 9, Instruments. 

(a) Fuel Pressure Gage. Fuel pressure gage should register ap- 
proximately 10 pounds pressure while engine is running at fast idle 
during engine warm-up. 

(b) Air Pressure Gage. During engine warm-up with engine 
running at fast idle, observe whether or not the air brake pressure 
build9 up at normal rate to 105 pounds pressure, and if governor 
then cuts off to stop compressing action. Bleed the air pressure down 
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by repeated brake application, and observe whether or not the gov- 
ernor cuts in the air compressor at approximately 85 pounds pressure. 
Again bleed the air pressure down and observe whether or not the 
low pressure indicator (buzzer) signals at approximately 45 pounds 
pressure. CAUTION : Do not move truck until air pressure gage regis- 
ters at least 70 pounds pressure. 

( c ) Tachometer. Tachometer should register engine revolutions 
per minute with regular pointer. Red pointer indicates and remains 
at highest engine revolutions attained and should not exceed 1,600 
revolutions per minute. 

(d) Fuel Level Gage. Fuel level gage should indicate amount of 
fuel in each tank when operated by selector switch. 

(e) Ammeter. Main ammeter may show high charge for short 
period after starting, until generator restores to batteries the current 
used in starting, and then it may show a slight positive ( + ) reading 
with lights and accessories off. 

(t) Ammeter. Auxiliary ammeter should indicate whether or not 
“B” batteries are being charged. 

( g) Oil Pressure Gage. Engine oil pressure gage should indicate 
45 pounds pressure at 1,600 revolutions per minute and 38 to 40 
pounds pressure at 1,200 revolutions per minute with engine at nor- 
mal operating temperature. 

(h) Temperature Gage. Temperature gage should indicate tem- 
perature of engine coolant. Correct operating temperature is 160° 
to 180°F. Maximum safe temperature is 200°F. NOTE: Do not 
move truck until temperature is in normal operating range. 

(i) Viscometer. Viscometer should indicate condition of lubri- 
cant in engine crankcase, and should be in “NORMAL” range. NOTE: 
Do not operate engine when viscometer remains in low range after 
warm-up. 

(10) Item 10, Horns and Windshield Wipers. If tactical situa- 
tion permits, test horns for proper operation and tone. Test wipers 
to see that they operate, and observe whether or not blades contact 
glass evenly, and arms travel through a full stroke. Inspect for 
damage. 

(11) Item 11, Glass and Rear View Mirrors. Clean all glass 
and inspect for damage. Aim rear view mirrors properly and see that 
they are secure. 

(12) Item 12, Lamps (Lights) and Reflectors. Clean all 
truck and trailer lights and warning reflectors, and examine them 
for looseness or damage. If tactical situation permits, open and close 
all switches and observe if lamps respond properly, including stop 
and blackout lamps. 
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(13) Item 13, Wheel and Flange Nuts. Inspect all truck and 
trailer wheel rims, and mounting and axle flange nuts to see that they 
are present and secure. 

(14) Item 14, Tires. Be sure all truck and trailer tires, in- 
cluding spares, are properly inflated. Truck tires should be inflated 
to 80 pounds pressure (cool), and trailer tires to 100 pounds pres- 
sure (cool). Remove objects lodged in treads, carcasses, or between 
duals, and inspect for damage. 

(15) Item 15, Springs, or Walking Beams and Suspensions. 
Inspect truck springs and trailer walking beams for looseness or 
damage. Examine truck springs for excessive sag and broken or 
shifted spring leaves, and see that spring rebound clips are present 
and secure. Inspect trailer walking beam mainsprings, recoil springs, 
walking beam bracket assemblies, and air brake cylinder carriers, 
to be sure that they are secure and not damaged. 

(16) Item 16, Steering Linkage. Inspect truck steering gear 
and linkage to see that they are in condition for safe operation. Pay 
particular attention to steering arm for cracks, and see that steering 
gear case is not leaking excessively. See that steering column bracket 
and wheel are secure. 

(17) Item 17, Fenders and Bumper. Inspect truck front fenders 
and bumper for looseness and damage. 

(18) Item 18, Towing Connections. Inspect truck front and 
rear pintle drawbars and retraction springs, pintle locking devices, 
trailer drawbar and swivel eye, and all towing air and electrical 
connections, to see that they are in good condition, properly as- 
sembled, and securely mounted. 

(19) Item 19, Body, Load, Winch, and Tarpaulins. Inspect 
truck cab and body for looseness and damage. See that doors operate 
properly and latch securely in closed position. See that any load 
carried is secure and properly distributed, and that tarpaulin or 
camouflage net is in good condition and properly stowed or attached. 
Inspect trailer for damage or loose attachments and if loaded, be 
sure tank is in correct position, properly blocked, and secure. Ex- 
amine winch mountings and attachments for looseness and damage. 
See that winch hand throttle and air control clutch lever are in 
closed position, winch drum brake in applied position, and cable 
hook secure. 

(20) Item 20, Decontaminator. Make sure contaminator. is 
fully charged and securely mounted. 

(21) Item 21, Tools and Equipment. Be sure all items of both 
truck and trailer on-vehicle tools and standard and special equipment 
are present, serviceable, and properly stowed or mounted. 

(22) Item 22, Engine Operation. Before truck is put in mo- 
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tion, be sure engine has reached minimum operating temperature and 
idles smoothly. Accelerate and decelerate the engine, and listen for 
any unusual vibration or noise. Note any unsatisfactory operating 
characteristics or excessive exhaust smoke. 

(23) Item 23, Driver’s Permit and Form No. 26. Driver must 
have his Operator’s Permit on his person. Check to see that Standard 
Accident-Report Form No. 26, MWO Major Unit Assembly Replace- 
ment Record, W.D., A.G.O. Form No. 478, vehicle manuals, and 
Lubrication Order are present in vehicle, legible, and properly stowed. 

28. DURING-OPERATION SERVICE. 

a. While vehicle is in motion, listen for any sounds such as rattles, 
knocks, squeals, or hums that may indicate trouble. Look for indica- 
tions of trouble in cooling system and smoke from any part of the 
vehicle. Be on the^alert to detect any odor of overheated components 
or units such as generator, brakes, or clutch; for fuel vapor from a 
leak in fuel system, exhaust gas, or other signs of trouble. Any time 
the brakes are used, gears shifted, or vehicle turned, consider this a 
test and notice any unsatisfactory or unusual performance. Watch the 
instruments constantly. Notice promptly any unusual instrument in- 
dication that may signify possible trouble in system to which the 
instrument applies. 

b. Procedures. During-operation Services consist of observing 
items listed below, according to the procedures following each item 
and investigating any indications of serious trouble. Notice minor 
deficiencies to be corrected or reported at earliest opportunity, usually 
at next scheduled halt. 

(1) Item 27, Foot and Hand Brakes. With vehicle in motion, 
but before attaining any appreciable speed, test truck and trailer 
brake application valves for proper operation. Foot and hand applied 
air brakes should stop vehicle effectively with normal pressure or 
leverage and without pull to one side. Test trailer brake separately 
(if connected) for effective operation. Hand operated parking brake 
should hold truck on a reasonable incline, leaving about one-third 
reserve lever travel. Trailer hand-operated parking brakes should hold 
trailer securely, and pawls should fully engage in handwheel ratchets 
when brakes are in applied position. Be sure brakes are free when 
handwheels are in released position. CAUTION: When parking on 
incline with trailer attached, always use chock blocks under tires. 

(2) Item 28, Clutch. Clutch should not grab, chatter, or squeal 
during engagement, or slip when fully engaged under load. Pedal free 
travel should not be less than Vi inch before meeting resistance. 

(3) Item 29, Transmissions and Power Take-off. Main and 
auxiliary transmissions and power take-off gears should shift smoothly, 
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operate without unusual noise, and not slip out of mesh during 
operation. 

(4) Item 31, Engine and Controls. Driver must be on the 
alert for deficiencies in engine performance such as lack of usual 
power, misfiring or stalling, unusual noise or vibration, and indica- 
tions of overheating or excessive exhaust smoke. Observe if engine 
responds to all controls, and if controls are excessively loose or 
binding. 

(5) Item 32, Instruments. Observe the readings of all instru- 
ments frequently during operation for indication of normal function- 
ing of systems to which they apply. Speedometer should indicate 
truck speed, and odometer register accumulating mileage. 

(6) Item 33, Steering Gear. Note any indication of looseness 
or binding, pull to one side, wandering, shimmy, and wheel tramp, or 
unusual noise in truck steering gear. 

(7) Item 34, Running Gear. Be on the alert for any unusual 
operating characteristics or noise from truck and trailer wheels, axles 
or suspension units, that might indicate looseness, damage, or under- 
inflated tires. 

(8) Item 35, Body, Trailer and Winch. Note any noise or un- 
usual condition on truck and trailer, that might indicate shifting of 
body or load, loose or damaged doors, hardware, or special equip- 
ment. While winch is in operation, observe if controls engage effec- 
tively and if winch functions properly, and if there is any indication 
of loose linkage, mountings, or controls. Note any unusual noise or 
unsatisfactory operating characteristics to be investigated at halt, or 
that should be reported. 

29. AT-HALT SERVICE. 

a. At-halt Services may be regarded as minimum maintenance 
procedures and should be performed under all tactical conditions, 
even though more extensive maintenance services must be slighted 
or omitted altogether. 

b. Procedures. At-halt Services consist of investigating any de- 
ficiencies noted during operation, inspecting items listed below ac- 
cording to the procedures following the items, and correcting any 
deficiencies found. Deficiencies not corrected should be reported 
promptly to the designated individual in authority. 

( 1 ) Item 38, Fuel, Oil and Water. Check the fuel, engine oil, 
and coolant supply to see that it is adequate to operate the vehicle 
to the next stop. Remove radiator pressure cap cautiously. Do not 
remove entirely until steam has escaped. When refueling, use safety 
precautions for grounding static electricity. Fuel tank filler-cap vents 
must be open, radiator pressure-cap valve must be free, and caps must 
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be replaced securely. Leave sufficient space in fuel tanks and radiator 
for expansion. If engine is hot, fill radiator slowly while engine is 
running at a fast idle. 

(2) Item 39, Temperatures: Hubs, Brake Drums, Trans- 
missions, and Axles. Place hand cautiously on each truck and 
trailer wheel hub and brake drum to see if they are abnormally hot. 
Inspect truck transmissions and rear axle housings for overheating 
and excessive lubricant leaks. 

(3) Item 40, Axle and Transmission Vents. Wipe truck axle 
and transmission vents clean, and inspect them for damage or clog- 
ging. Vents must be kept open. 

(4) Item 41, Propeller Shafts. Inspect truck and winch pro- 
peller shafts, center bearing, and universal joints for looseness, dam- 
age, or excessive oil leaks. Remove any foreign matter wound around 
shafts or joints. 

(5) Item 42, Springs and Suspensions. Inspect truck front 
springs and rear axle tandem units to see if they are in good condi- 
tion, securely assembled, and mounted. Examine rear torque rods 
to see that torque rod pins and bushings are in good condition and 
securely mounted. Inspect trailer walking beam and axle suspension 
units, main and recoil springs, to see that they are in good condition, 
securely assembled, and mounted. 

(6) Item 43, Steering Linkage. Examine truck steering control 
mechanism, arms, and joints for looseness and damage. Investigate 
any unusual steering condition of truck or trailer dolly noted during 
operation. 

(7) Item 44, Wheel and Flange Nuts. See that truck and 
trailer wheel mounting and axle flange nuts are present and secure. 

(8) Item 45, Tires. Inspect all truck and trailer tires including 
spares for under inflation and damage. Remove objects lodged in 
treads, carcasses, and between duals. 

(9) Item 46, Leaks — General. Look around engine and on 
ground beneath truck for excessive fuel, oil, coolant, or grease leaks. 
Trace any leaks found to their source and correct or report them. 

(10) Item 47, Accessories and Belts. Examine all accessible 
units for looseness and damage. Be sure fan and air compressor belts 
have 1-inch finger pressure deflection. 

(11) Item 48, Air Cleaners. If operating truck under extremely 
dusty or sandy conditions, inspect engine and air compressor air 
cleaners and engine breather cap at each halt, to see that they are 
in condition to deliver clean air properly. Service as required. 

( 12 ) Item 49, Fenders and Bumper. Inspect truck front fenders 
and bumper for looseness and damage. 
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(13) Item 50, Towing Connections. Examine truck pintle 
hooks, trailer drawbar and swivel eye to see that they are in good 
condition, securely assembled, and mounted. Be sure that pintle 
hooks lock securely. See that air and electrical connections from 
truck to trailer are securely connected and supported, and that dolly 
kingpin is secure. 

(14) Item 51, Body, Load, and Tarpaulin. Examine these 
items on truck and trailer for looseness and damage. Any cargo must 
be properly distributed and secured. If trailer is loaded, see that tank 
is properly positioned and securely chocked. Tarpaulin or camouflage 
net should be securely lashed if in use; or if not in use, properly 
stowed. 

(15) Item 52, Glass. Clean truck windshields and mirrors and 
both truck and trailer lights and warning reflector glass, and inspect 
them for looseness and damage. 

30. AFTER-OPERATION AND WEEKLY SERVICE. 

a. After-operation Service is particularly important because at 
this time the driver inspects his vehicle to detect any deficiencies 
that may have developed, and corrects those he is permitted to handle. 
He should report promptly to the designated individual in authority 
the results of his inspection. If this schedule is performed thoroughly, 
the vehicle should be ready to roll again on a moment’s notice. The 
Before-operation Service, with a few exceptions, is then necessary only 
to ascertain whether the vehicle is in the same condition in which it 
was left upon completion of the After-operation Service. The After- 
operation Service should never be entirely omitted even in extreme 
tactical situations, but may be reduced to the bare fundamental 
services outlined for the At-halt Service, if necessary. 

b. Procedures. When performing the After-operation Service, 
the driver must remember and consider any irregularities noticed dur- 
ing the day in the Before-operation, During-operation, and At-halt 
Services. The After-operation Service consists of inspecting and 
servicing the following items. Those items of the After-operation 
Service that are marked by an asterisk ( * ) require additional weekly 
services, the procedures for which are indicated in step (b) of each 
applicable item. 

(1) Item 55, Engine Operation. Test engine for satisfactory 
performance and smooth idle. Accelerate and decelerate engine, and 
note any tendency to miss or backfire. Listen for any unusual noise 
or vibration that may indicate worn or inadequately lubricated parts 
or loose mountings. Note any unusual exhaust smoke. Investigate and 
correct, or report, any deficiencies noted during operation. 

(2) Item 56, Instruments. Check all pertinent instruments to 
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be sure that they operate properly and continue to register or indi- 
cate correct performance of the units to which they apply. Inspect 
them for looseness or damage. Stop engine. 

(3) Item 54, Fuel, Oil, and Water. Fill fuel tanks. (See if 
gage indicates full on both tanks.) Check crankcase oil and coolant 
supply and add as necessary to bring to correct level. NOTE': Do 
not overfill fuel tanks or radiator. Allow room for expansion. In 
freezing weather, if it is necessary to add any appreciable amount of 
coolant, have antifreeze value checked, and add sufficient quantity 
of solution to protect cooling system against freezing. Be careful in 
removing pressure radiator cap. Do not entirely remove until steam 
has escaped, and do not add coolant while engine is hot. Fill all 
spare fuel, oil, and water cans if supply has Ijeen used. 

(4) Item 57, Horns and Windshield Wipers. Examine horns 
to see that they are securely mounted. If tactical situation permits, 
test horns for proper operation and tone. Inspect windshield wiper 
arms and blades to see that they operate through full stroke, and 
that blades contact windshield glass firmly and evenly. 

(5) Item 58, Glass and Rear View Mirrors. Clean all truck 
cab glass and truck and trailer lamp lenses, and inspect for looseness 
and damage. 

(6) Item 59, Lamps (Lights) and Reflectors. Inspect all 
units on truck and trailer for looseness or damage. If tactical situa- 
tion permits, test all light switches for correct operation and see that 
all lamps respond properly. 

(7) Item 60, Fire Extinguishers. Examine extinguishers for 
looseness or damage, and see that nozzles are clean. If extinguishers 
have been used, report them for refill or replacement. Remove filler 
plug from liquid type to determine contents. 

(8) Item 61, Decontaminators. Inspect for looseness or damage 
and full charge; if used, report for refill or exchange. 

(9) Item 62, * Batteries. 

(a) Inspect all batteries to see if they are clean, secure, and not 
leaking. Safety-fill vent caps should be finger-tight. 

(b) Weekly. Clean all dirt from top of batteries. If terminal 
connections on posts are corroded, clean them thoroughly, and apply 
a thin coating of grease. Tighten terminal bolts if loose. Check 
electrolyte level and, if necessary, add clean water to bring level to 
s /8 inch above the top of the separators. Batteries should be secure 
and not bulging or leaking electrolyte; carrier should be secuse, clean, 
free of corrosion, and well painted. Tighten loose mountings cautiously. 

(10) Item 63, * Accessories and Belts. 

(a) Examine all accessories such as fuel pumps, generator, gen- 
erator regulator, cranking motor, air compressor, fan and shroud, and 
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water pump, for looseness, damage, or leaks. Inspect drive belts for 
wear or improper adjustment. 

(b) Weekly. Tighten or adjust any loose connections, linkage, or 
mountings on accessories. Fan and air compressor belts should have 
1-inch finger-pressure deflection halfway between drive pulleys. 

(11) Item 64, * Electrical Wiring. 

(a) Examine manifold heater wiring to see that it is securely 
connected, clean, and not damaged. 

(b) Weekly. Check all accessible low voltage wiring and connec- 
tions on both truck and trailer for looseness or damage, and be sure 
wiring is supported so as not to chafe against other vehicle parts. 

(12) Item 65, Air Cleaners and Breather Cap. Inspect engine 
and air compressor air cleaners and engine breather cap to see that 
they are clean, in good condition, and securely mounted. Clean and 
service if excessively dirty according to Lubrication Order (par. 22). 

(13) Item 66, *Fuel Filters. 

(a) Examine fuel filters connected to each fuel tank and fuel filter 
on engine for looseness, damage, or leaks. 

(b) Weekly. Remove sediment bowl plugs and drain off accumu- 
lated dirt and water. If draining indicates excessive dirt, remove 
filter elements and clean as outlined in paragraph 72 b. NOTE: If 
excessive fuel contamination is evident, report for cleaning of fuel 
tanks by higher echelon. 

(14) Item 67, Engine Controls. Examine all engine controls 
for damage, excessive wear, and adequate lubrication. 

(15) Item 68, *' Tires. 

(a) Inspect both truck and trailer tires, including spares, for dam- 
age and excessive wear. Remove objects lodged in treads and car- 
casses and from between duals. Check tires for low pressure, proper 
position of valve stems, and presence of valve caps. Inflate to correct 
pressures: 80 pounds (cool) maximum in truck tires and 100 pounds 
(cool) maximum in trailer tires. 

(b) Weekly. Replace badly worn or otherwise unserviceable truck 
and trailer tires. Serviceable tires which show abnormal wear should 
be rotated to other wheel positions. Apparent mechanical defects 
causing such wear should be reported for attention of higher echelon. 

(16) Item 69, * Springs and Suspensions. 

(a) Inspect truck front springs and rear tandem (bogie) unit for 
looseness and damage. Look for abnormal spring sag, shifted leaves, 
and loose or missing rebound clips and U-bolts. See that rear tandem 
unit spring seats and torque rods are in good condition and properly 
adjusted, and that rear tandem units are properly lubricated and oil 
filler plugs are secure. Examine trailer walking beams and axle as- 
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semblies including brake cylinder carriers and beam mounting 
brackets for looseness and damage. 

(b) Weekly. Tighten or report any springs that have abnormal 
sag, broken or shifted leaves, or loose or missing rebound clips, eye 
bolts, shackles, and torque rods. Pay particular attention to truck 
rear tandem spring seats to see that they are secure. Tighten any 
trailer walking beam assembly or mounting nuts that require weekly 
tightening as indicated by experience or inspection. 

(17) Item 70, Steering Linkage. Inspect all linkage and joints 
for looseness, damage, and excessive wear. Investigate any unusual 
condition noticed during operation. See that all joints and linkage are 
adequately lubricated, and that gear case is not leaking excessively. 

(18) Item 71, Propeller Shafts and Vent. Inspect truck and 
winch propeller shafts, universal joints, center bearing, and winch 
torque control for looseness, damage, and excessive lubricant leaks. 
Remove any foreign matter wound around shafts, universal joints, 
and winch torque control. 

(19) Item 72, *Axle and Transmission Vents. 

(a) Examine all vents to see that they are present, clean, secure, 
and not damaged. 

(b) Weekly. Remove all accessible vents and clean out oil 
passages. 

(20) Item 73, Leaks, General. Look in engine compartment 
and under vehicle for fuel, oil, coolant, or gear oil leaks. Also look at 
truck and trailer brake drum and axle flanges for excessive oil seep- 
age. Trace any leaks to their source and correct or report them. 

(21) Item 74, Gear Oil Levels. After units have cooled, check 
lubricant levels in rear axles, main and auxiliary transmission, winch 
worm housing, and steering gear housing. Correct oil levels are from 
lower edge of filler hole to Vi inch below. 

(22) Item 75, *Air Brake Tanks. 

(a) Inspect reservoirs on both truck and trailer for looseness and 
damage. See that all connections are tight, and that air lines are 
properly supported so as not to chafe on other vehicle parts. Drain 
water from reservoirs and close drain cocks. 

(b) Weekly. Have assistant operate all air brake control valves 
and listen for air leaks. Tighten reservoir mountings and all connec- 
tions where leaks are heard. Clean oil from all truck and trailer air 
line rubber hose. Press release valve button on trailer to be sure it 
operates. 

(23) Item 76, Fenders and Bumper. Inspect truck front fenders 
and bumper for looseness and damage. 

(24) Item 77, "Towing Connections. 
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(a) Inspect truck front, rear pintle hook, trailer tow bar, and 
swivel eye for looseness, damage, and excessive wear. Examine trailer 
drawbar hinge bolts to see that they are not loose, damaged, nor ex- 
cessively worn. 

(b) Weekly. Tighten all towing device mounting and assembly 
nuts securely. Test truck pintle hook locking devices to see that they 
operate properly, and that springs and drawbars are not damaged. 

(25) Item 78, Body, Load, and Tarpaulins. Examine truck 
body carefully for damage or loose parts. See that cab doors and bat- 
tery box doors operate properly and latch securely. Any load carried 
must be properly distributed and securely stowed. Tarpaulins or 
camouflage nets should be in good condition and securely lashed or 
stowed. Inspect trailer frame, platform, ramps, and chocks for dam- 
age or loose attachments. If trailer is loaded, see that tank is properly 
positioned and securely chocked. 

(26) Item 79, * Winch. 

(a) Inspect winch assembly for looseness, damage, and excessive 
lubricant leaks at gear housing. Be sure winch control mechanism 
operates freely and functions properly, and that drive chain is in 
good condition, adequately lubricated, and adjusted according to in- 
structions in paragraph 216. 

(b) Weekly. Check winch gear case oil level, fill gear case, and 
lubricate jaw clutch and drive chain according to Lubrication Order 
(par. 22). Test winch brake; it should retard drum from spinning 
when unwinding cable. While winch cable is unwound, inspect it 
for damage. Clean entire length with thin oil; and as cables are 
rewound tightly and evenly, apply a coating of engine oil. 

(27) Item 82, * Tighten. 

(a) Tighten any truck or trailer external assembly or mounting 
nuts or screws where inspection has indicated the necessity. 

(b) Weekly. Tighten all truck and trailer wheel mounting and 
axle flange nuts or cap screws; spring U-bolts, shackles, and rebound 
clips; tandem unit and trailer walking beam and assembly mountings; 
universal joint companion flanges; engine, transmission, and winch 
mountings; steering arm or any other mounting or assembly nuts or 
screws that inspection indicates as necessary on a weekly, or mileage 
basis. 

(28) Item 83, * Lubrication. 

(a) Lubricate all points of the truck and trailer indicated on the 
Lubrication Order as requiring daily attention. 

(b) Weekly. Lubricate all points which truck and trailer Lubri- 
cation Order indicate as necessary on a weekly or mileage basis, or 
any points where condition and experience indicate need of addi- 
tional lubrication. 
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(29) Item 84, *Clean Engine and Vehicles. 

(a) Clean dirt and grease from inside of cab, engine compartment, 
and exterior of engine. Wipe off excess dirt and grease from exterior 
of both truck and trailer. 

( b) Weekly. Wash truck and trailer when possible. If not pos- 
sible, wipe off thoroughly. Inspect paint or camouflage pattern for rust 
or bright spots which might cause reflections. See that all vehicle 
markings (unless covered for tactical reasons) are legible. CAUTION: 
If truck and trailer are driven into water for washing, care must be 
taken to see that water or dirt does not get into wheel bearings, gear 
cases, brakes, or on electrical units or wiring. 

(30) Item 85, *Tools and Equipment. 

(a) Check truck and trailer stowage lists to see that all items are 
present (pars. 6, 7, 8, and 9). Inspect items to see that they are in 
good condition and properly mounted or stowed. 

(b) Weekly. Clean all truck and trailer tools and equipment, and 
see that tools with cutting edges are sharp and properly protected 
and that all items are securely mounted or stowed. 



Section XI 

SECOND ECHELON PREVENTIVE MAINTENANCE 



31. SECOND ECHELON PREVENTIVE MAINTENANCE SER- 
VICES. 



a. Regular scheduled maintenance inspections and services are 
a preventive maintenance function of the using arm and are the re- 
sponsibility of commanders of operating organizations. 

(1) Frequency. The frequency of the preventive maintenance 
services outlined herein is considered a minimum requirement for 
normal operation of vehicles. Under unusual operating conditions 
such as extreme temperatures, dusty or sandy conditions, or extremely 
wet terrain, it may be necessary to perform certain maintenance 
services more frequently. 

(2) First Echelon Participation. The drivers should ac- 
company their vehicles and assist the mechanics while periodic 
second echelon preventive maintenance services are performed. Or- 
dinarily the driver should present the vehicle for a scheduled pre- 
ventive maintenance service in a reasonably clean condition; that 
is, it should be dry and not caked with mud or grease to such an 
extent that inspection and servicing will be seriously hampered. 
However, the vehicle should not be washed or wiped thoroughly 
clean, since certain types of defects such as cracks, leaks, and loose 
or shifted parts or assemblies are more evident if the surfaces are 
slightly soiled or dusty. 
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(3) If instructions other than those contained in the general 
procedures in step (4) or the specific procedures in step (5) which 
follow, are required for the correct performance of a preventive 
maintenance service or for correction of a deficiency, other sections 
of this manual pertaining to the item involved, or a designated in- 
dividual in authority, should be consulted. 

(4) General Procedures. These general procedures are basic 
instructions which are to be followed when performing the services 
on the items listed in the specific procedures. NOTE: The second 
echelon personnel must be thoroughly trained in these procedures 
so that they will apply them automatically. 

(a) When new or overhauled subassemblies are installed to cor- 
rect deficiencies, care should be taken to see that they are clean, 
correctly installed, properly lubricated, and adjusted. 

(b) When installing new lubricant retainer seals, a coating of the 
lubricant should be wiped over the sealing surface of the lip of the 
seal. When the new seal is a leather seal, it should be soaked in 
SAE 10 engine oil (warm, if practicable) for at least 30 minutes. 
Then, the leather lip should be worked carefully by hand before 
installing the seal. The lip must not be scratched or marred. 

(c) The general inspection of each item applies also to any sup- 
porting member or connection and usually includes a check to see 
whether the item is in good condition, correctly assembled, secure, 
or excessively worn. The mechanics must be thoroughly trained in 
the following explanations of these terms: 

1. The inspection for “good condition” is usually an external 
visual inspection to determine whether the unit is damaged beyond 
safe or serviceable limits. The term “good condition” is explained 
further by the following: not bent or twisted, not chafed or burned, 
not broken or cracked, not bare or frayed, not dented or collapsed, 
not torn or cut, not deteriorated. 

2. The inspection of a unit to see that it is “correctly assembled” 
is usually an external visual inspection to see whether it is in its 
normal assembled position in the vehicle. 

3. The inspection of a unit to determine if it is “secure” is usually 
an external visual examination, a wrench, hand-feel, or a pry-bar 
check for looseness. Such an inspection should include any brackets, 
lock washers, lock nuts, locking wires, or cotter pins used in assembly. 

4. “Excessively worn” will be understood to mean worn close to, 
or beyond, serviceable limits and likely to result in a failure if not 
replaced before the next scheduled inspection. 

(d) Special Services. These are indicated by repeating the item 
numbers in the columns which show the interval at which the services 
are to be performed, and show that the parts or assemblies are to 
receive certain mandatory services. For example, an item number in 
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one or both columns opposite a Tighten procedure, means that the 
actual tightening of the object must be performed. The special 
services include : 

1. Adjust. Make all necessary adjustments in accordance with 
the pertinent section of this manual, special bulletins, or other 
current directives. 

2. Clean. Clean units of the vehicle with dry-cleaning solvent 
to remove excess lubricant, dirt, and other foreign material. After 
the parts are cleaned, rinse them in clean dry-cleaning solvent, and 
dry them thoroughly. Take care to keep the parts clean until re- 
assembled, and be certain to keep dry-cleaning solvent away from 
rubber or other material which it will damage. Clean the protective 
grease coating from new parts, since this material is usually not a 
good lubricant. 

3. Special Lubrication. This applies both to lubrication operations 
that do not appear on the vehicle Lubrication Order and to items 
that do appear on such Orders but should be performed in connection 
with the maintenance operations, if parts have to be disassembled 
for inspection or service. 

4. Serve. This usually consists of performing special operations 
such as replenishing battery water, draining and refilling units with 
oil, and changing or cleaning the oil filter, air cleaner, or cartridges. 

5. Tighten. All tightening operations should be performed with 
sufficient wrench torque (force on the wrench handle) to tighten 
the unit according to good mechanical practice. Use torque-indi- 
cating wrench where specified. Do not overtighten, as this may strip 
threads or cause distortion. Tightening will always be understood 
to include the correct installation of lock washers, lock nuts, lock 
wire, or cotter pins provided to secure the tightening. 

(e) When conditions make it difficult to perform the complete 
preventive maintenance procedures at one time, they can sometimes 
be handled in sections, but all operations should be completed 
within the week if possible. All available time at halts and in 
bivouac areas must be utilized, if necessary, to assure that main- 
tenance operations are completed. When limited by the tactical 
situation, items with special services in the columns should be given 
first consideration. 

(f) The numbers of the preventive maintenance procedures that 
follow are identical with those outlined on W.D., A.G.O., Form No. 
461, which is the “Preventive Maintenance Service Work Sheet for 
Wheeled and Half-track Vehicles.” Certain items on the work sheet 
that do not apply to this vehicle are not included in the procedures 
in the manual. In general, the numerical sequence of items on the 
work sheet is followed in the manual procedures, but in some in- 
stances there is deviation for conservation of the mechanic’s time 
and effort. 
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(5) Specific Procedures. The procedures for performing each 
item in the 1,000-mile (monthly) and 6,000-mile (six-month) main- 
tenance procedures, whichever shall occur first, are described in the 
following chart. Each page of the chart has two columns at its 
left edge corresponding to the 6,000-mile and the 1,000-mile main- 
tenance respectively. Very often it will be found that a particular 
procedure does not apply to both scheduled maintenances. In order 
to determine which procedure to follow, look down the column 
corresponding to the maintenance due, and wherever an item number 
appears perform the operations indicated opposite the number. 

ROAD TEST 

NOTE: When the tactical situation does not permit a 
full road test, perform those items which require little 
or no movement of the vehicle. When a road test is pos- 
sible, it should be for preferably 4, and not over 6 miles. 

Before-operation Inspection. Perform this inspection 
as outlined in paragraph 27. 

Air Pressure (Build-up, Governor Cut-off, Low 
Pressure Indicator). During warm-up period, operate 
engine at fast idle long enough to observe if air brake 
pressure builds up at normal rate to specified maximum 
(105 pounds) and that governor then cuts off air from 
compressor. With engine at normal idling speed, bleed 
air pressure from system by repeated brake applica- 
tion, and observe if compressor cuts in at about 85 
pounds. With engine stopped, continue test to see that 
low pressure indicator (buzzer) sounds at pressure below 
45 pounds. Any abnormal drop in air pressure, except 
from brake application, should be investigated by mak- 
ing elimination soapsuds test (par. 46 k (2)). CAU- 
TION: Do not drive truck until 70 pounds pressure is 
shown on the air pressure gage. 

Dash Instruments and Gages. 

Fuel Pressure Gage. Fuel pressure gage should indi- 
cate fuel pressure in the injector pump head, approxi- 
mately 10 pounds with the engine operating. 

Air Pressure Gage. Refer to item 2 for specifications 
and tests. 

Tachometer. Tachometer should indicate engine revo- 
lutions per minute with regular pointer. Red pointer 
remains at highest engine revolutions attained and 
should not exceed 1,600 revolutions per minute. 
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Fuel Level Gage. Fuel level gage should indicate 
amount of fuel in either tank when selector switch is 
operated. 

Ammeter. Main ammeter may show high charge for 
short period after starting until generator restores to 
the batteries current used in starting, and then show a 
slight positive ( + ) reading with lights and accessories 
turned off. 

Ammeter, Auxiliary. Ammeter should indicate 
whether or not “B” batteries are being charged. 

Oil Pressure Gage. Engine oil pressure gage should 
indicate 45 pounds pressure at 1,600 revolutions per 
minute, and 38 to 40 pounds pressure at 1,200 revolu- 
tions per minute with engine at normal operating tem- 
perature. 

Engine Temperature Gage. Temperature gage should 
indicate temperature of engine coolant. Correct op- 
erating temperature is 160° to 180°F. Maximum safe 
operating temperature is 200°F. NOTE: Do not move 
truck until temperature is in normal operating range. 
Viscometer. Viscometer should indicate condition of 
lubricant in engine crankcase. NOTE: Do not operate 
engine when viscometer remains in low range after 
warm-up. 

Horns, Mirrors, and Windshield Wipers. If tactical 
situation permits, test horns for proper operation and 
tone. Examine rear vision mirror and wipers to see 
if they are in good condition and secure. Test opera- 
tion of wiper motors, and see that wiper blades contact 
glass firmly and evenly and operate through their full 
range without indication of loose wiper motor mount- 
ings. Adjust rear vision mirrors for correct vision. 
Brakes (Foot, Hand, and Trailer). Operate both 
truck and trailer brakes at various speeds during road 
test. 

Foot Brakes. Apply foot pedal sufficiently to stop 
vehicle in minimum safe distance and observe their 
effectiveness: any pull to one side, unusual noise, or 
chatter. Pedal should have ^n-inch clearance be- 
tween pedal roller and plunger. 

Trailer Air Brakes. If trailer is connected, test 
trailer brakes separately by use of hand application 
valve and observe their effectiveness. Note any erratic 
action of trailer that might indicate uneven brake shoe 
pressure. 
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Truck Parking Brakes. Apply parking brake while 
truck is stopped on reasonable incline. Observe if brake 
holds vehicle effectively, that lever has one-third ratchet 
travel in reserve, and latches in applied position. 

Trailer Parking Brakes. With trailer stopped, apply 
both front and rear parking brakes and observe if brake 
handwheels operate freely and brake pawls engage in 
ratchets securely. Inspect parking brake cables to see 
that they are in good condition, and securely mounted 
and attached. Be sure brakes are free when hand- 
wheels are released. 

Clutch. Clutch pedal free travel should be not less 
than 1 inch before meeting resistance. Test clutch for 
drag when shifting into low gear. Clutch should stop 
transmission entirely while truck is stationary, and shift 
should be made without unusual noise. When pedal 
is depressed, note any unusual noise which may indi- 
cate defective or dry release bearing. With transmission 
in gear, note any tendency to chatter or grab when 
clutch is engaged, or slippage when fully engaged under 
load. NOTE: Never allow pedal free play to become 
less than 1 inch. Adjust according to paragraph 131 b. 

Transmissions. With truck in motion, shift through 
entire gear ranges of both main and auxiliary transmis- 
sions, noting whether or not levers move easily. Note 
if both transmissions operate without slipping out of 
gear, and if there is any unusual noise or vibration under 
either light or heavy load. 

Steering. With truck in motion, move steering wheel 
fully in both directions, and observe whether or not 
there is any indication of looseness or binding. Note 
any tendency to wander, shimmy, or pull to one side. 
See that steering column and wheel are in good condition 
and secure. 

Engine. Observe engine operating characteristics as 
follows: 

Idle. Engine should idle smoothly without stalling. 

Unusual Noises. Listen for knocks and rattles as the 
engine is accelerated and decelerated, and while it is 
under either light or heavy load. 

Acceleration and Power. Operate the engine at 
various speeds in all gear ratios, noting if the truck 
has normal pulling power and acceleration. Note any 
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tendency to stall while shifting. Continued heavy ping 
may indicate a heavy accumulation of carbon. 

Governed Speed. With the truck in an intermediate 
gear, slowly depress the accelerator to the toeboard 
and observe the speedometer reading; see that the truck 
reaches but does not exceed the governed speed specified 
on the caution plate. Observe tachometer reading and 
note if the engine attains but does not exceed the speci- 
fied 1,600 revolutions per minute. NOTE: If engine 
exceeds the governed speed on caution plate, refer to 
“adjust” in item 45. 

Unusual Noise. Be on the alert during road test for 
any noise that may indicate loose or damaged attach- 
ments mounted on the truck, loose cab mountings, floor 
plates, doors, windshield, or hardware. Listen particu- 
larly for indications of loose wheel mountings. While 
trailer is connected and in motion, have assistant listen 
for any unusual noise from attachments, walking beam 
suspension units, or wheels on trailer. 

Air Brake System Leaks. Test truck and trailer air 
brakes for leaks with air pressure at governed maximum. 
With all brakes applied and engine stopped, there should 
not be a noticeable drop in pressure within 1 minute. 
If any pressure drop occurs during this check, test system 
for leaks by soapsuds method (par. 46 k (2) ). 

Temperatures. At completion of run, feel brake drums 
and hubs of both truck and trailer for abnormally high 
temperatures. Cautiously feel axles (including trailer) 
and truck transmissions for overheating. 

Leaks. Inspect engine compartment and ground under 
truck for evidence of oil, fuel, and water leaks. 

RAISE TRUCK AND BLOCK SAFELY 
Gear Oil Levels and Leaks. Remove plugs and inspect 
truck axles, transmission, and winch gear case to see 
that lubricant is at proper level, in good condition, and 
not leaking at seals or gaskets. Add oil as necessary. 
NOTE: Safe level is from lower edge of filler hole when 
hot to V 2 inch below when cold. If change of lubricant 
is due or if condition warrants, drain and refill units 
according to Lubrication Order (par. 22). 

Unusual Noises. 

Engine, Belts, and Accessories. Accelerate and de- 
celerate the engine momentarily; listen for any unusual 
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noise in these units that might indicate damaged, loose, 
or excessively worn engine parts, drive belts, or acces- 
sories. Also be sure to locate and correct or report any 
unusual engine noise heard during the road test. 

Transmissions, Power Take-off, Propeller Shafts, 
U- joints, Axles, and Wheel Bearings. With both 
transmissions in intermediate gear and power take-off 
engaged, operate these units at a constant moderate 
speed by use of hand throttle, and listen for any unusual 
fioise that might indicate looseness or unbalance. Also 
be sure to locate, correct, or report any noise noted 
during road test. 

Cylinder Heads and Gaskets. Look for cracks in 
cylinder heads or indications of oil, coolant, or compres- 
sion leaks around studs, cap screws, and gaskets. CAU- 
TION: Cylinder heads should not be tightened unless 
there is a definite evidence of leaks. (Whenever cylinder 
heads are tightened, valves must be readjusted, as in 
item 19.) If tightening is necessary, use torque-in- 
dicating wrench and tighten head nuts in the proper 
sequence (fig. 33) and to specified foot-pounds tension 
(par. 62). 

Valve Mechanism. Adjust tappet clearance only when 
necessary, as indicated by valve noise or faulty engine 
performance. 

Adjust. Adjust clearance in proper sequence (par. 
63) : intake 0.010 inch, exhaust 0.016 inch. See that lock 
nuts are secure when clearances are last checked. Re- 
place unserviceable valve cover gaskets. 

Batteries. Clean batteries, inspect for leaks, test, and 
record specific gravity and voltage on each cell on back 
of Form No. 461. Inspect cables, terminal bolts, and 
nuts for good condition. Lightly grease and tighten ter- 
minals and hold-down nuts. If carriers are corroded, 
remove batteries, and clean and repaint carrier. 

Serve. Fill to correct level % inch above top of plates, 
with clean water. 

Crankcase. With engine idling, observe crankcase, 
valve tappet covers, timing gear cover, air compressor 
mounting, and clutch housing for oil leaks. Stop en- 
gine; after oil has drained into crankcase, see if oil 
registers full on bayonet gage. If necessary, add oil to 
proper level. When an oil change is due or conditions 
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warrant, drain and refill according to Lubrication Order 
(par. 22). Do not start engine until item 24 is com- 
pleted. 

Oil Filters. Inspect oil filters and lines for good con- 
dition, secure mounting, and leaks. 

Clean. Remove plugs and drain filter bowls. 

Serve. If filter element change is due or condition 
warrants, service filters according to Lubrication Order 
(par. 22). 

Radiator. Inspect radiator core, shell, mountings, hose, 
cap, and cap gasket to see that they are in good condi- 
tion, secure, and not leaking. Be sure overflow pipe is 
not kinked or clogged. Examine condition of coolant 
to see whether or not it is so contaminated that cool- 
ing system should be cleaned. If cleaning is necessary, 
clean only according to current directive covering proper 
procedure and recommended cleaner, neutralizer, and 
inhibitor materials (par. 88). Clean all insects, dirt, or 
grease deposits from core air passages and inspect for 
bent cooling fins. If antifreeze is used and any appre- 
ciable amount of water is added, test value of anti- 
freeze and add as necessary. Record value of antifreeze 
on space provided on work sheet, Form No. 461. 

Tighten. Carefully tighten all loose radiator mount- 
ings, water connections, hose clamps, and radio noise 
suppression bonding straps. 

Water Pump, Fan, and Shroud. Inspect pump to see 
if it is in good condition, secure, and not leaking. Ex- 
amine shaft for end play or bearing looseness. Inspect 
fan to see if it is in good condition and that blades and 
hub are secure. Loosen drive belts and examine fan 
for hub or bearing wear. Leave drive belts loose until 
adjustment is made (item 29). 

Tighten. Carefully tighten water pump, fan assembly, 
and mounting nuts. 

Generator, Cranking Motor, and Switch. Inspect 
generator, cranking motor, and cranking motor switch 
to see if they are in good condition, securely mounted, 
and if wiring connections are clean and secure. Re- 
move generator and cranking motor inspection covers; 
examine commutators and brushes to see if they are 
in good condition and clean, if brushes are free in brush 
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holders and have sufficient spring tension to hold them 
in proper contact with commutator, and if brush connec- 
tion wires are secure and not grounding. Be sure gen- 
erator radio noise suppression capacitor is securely con- 
nected and mounted. 

Clean. Blow out commutator end of generator and 
cranking motor with compressed air. If commutators 
are dirty, clean only with No. 2/0 flint paper (do not 
use emery) placed over end of wood block, and again 
blow out with air. 

Tighten. Carefully tighten cranking motor mounting 
bolts. 

Air Compressor. Examine compressor to see that it is 
in good condition, properly alined, and secure. Check 
unloader valve clearance (0.010 to 0.015 inch). See 
if governor is in good condition and securely mounted, 
and if all compressor air and water lines in engine 
compartment are secure and not leaking. 

Special Lubrication. Apply a few drops of engine oil 
to unloader valve fulcrum pin, and kerosene or dry- 
cleaning solvent to upper valve stem of governor. 

Adjust. Set unloader valve clearance at 0.010 inch to 
0.015 inch. 

Drive Belts and Pulleys. Examine drive belts for evi- 
dence of fraying, excessive wear, and deterioration. 
Inspect drive pulleys and hubs to see if they are in 
good condition and securely mounted. Drive belts 
should be adjusted to have 1-inch finger-pressure de- 
flection. 

Tachometer Drive and Adapter. See if these items 
are in good condition, correctly assembled, and secure. 
Inspect the flexible drive shaft for kinks, and connec- 
tions for indications of oil leaks. 

Manifolds and Heat Control. Inspect manifolds for 
looseness, damage, or exhaust leaks at gaskets. Ex- 
amine for evidence of cracks or sand holes usually in- 
dicated by carbon streaks. Examine heater unit (starter 
burner) coil, wiring, and condenser to see that they are 
in good condition, and securely mounted and connected. 

Clean. Clean heater nozzle and electrode and ground 
screw (figs. 56 and 57). 
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Adjust. Adjust heater high tension electrode and 
ground electrode (par. 82) to specified gap (% 2 inch). 
CAUTION: Adjust (bend ) ground electrode only. 

Air Cleaners. Inspect intake manifold, governor and 
air compressor, and trailer brake line air cleaners to see 
that they are in good condition, securely mounted and 
connected, and not leaking. Clean and service according 
to instructions in Lubrication Order (par. 22). Be sure 
gaskets are serviceable, in place, and that all joints 
and connections are tight. 

Breather Cap. See that crankcase breather cap is in 
good condition, secure, and not leaking. Clean and 
service according to instructions in Lubrication Order 
(par. 22). 

Fuel Filters, Screens, and Lines. Examine all fuel 
filters to see if they are in good condition, securely 
mounted and connected, and not leaking; clean and 
service according to instructions in Lubrication Order 
(par. 22). After service, turn on fuel supply and recheck 
for leaks. 

Cranking Motor. Start the engine, observing if gen- 
eral action of primer and cranking motor are satisfactory, 
particularly that cranking motor engages and operates 
properly without excessive noise and has adequate crank- 
ing speed; and if the engine starts readily. Also, as soon 
as engine starts, note whether or not oil pressure gage 
and ammeter indications are satisfactory. 

Leaks (Engine Oil, Fuel, and Water). With engine 
running, recheck all points of oil, fuel, and cooling sys- 
tems for leaks. Trace any found to source and correct 
or report them. 

Engine Idle. Observe whether engine idles smoothly 
at normal idling speed (par. 13 c). 

Regulator Unit. Inspect regulator unit to see if it is 
in good condition, securely mounted and connected, and 
clean. Be sure radio noise suppression capacitor is in 
good condition, and securely mounted and connected. 

Power Tire Inflation. Inspect tire inflation connection 
at engine side of dash to see that it is in good condition 
and clean. Be sure that cap is present and connected by 

95 



Digitized by uooqie 



Original from 

UNIVERSITY OF CALIFORNIA 





TM 9-768 

31 



Maintenance Instructions 



MAINTENANCE 


6000 

Mile 


1000 

Mile 


45 


45 


45 




45 




46 


46 




46 


46 




47 


47 



safety chain. Note whether or not valve turns easily and 
is not excessively worn. Examine air hose for deteriora- 
tion, and check for damage or clogging. Connect hose 
and test system for proper function when performing 
Item No. 47. With inflation valve open and governor cut 
out, see if air pressure will build up to 150 pounds and 
if safety valve operates at that pressure. 

Diesel Fuel Injector Pump. Inspect injector and trans- 
fer pumps to see that they are in good condition, cor- 
rectly assembled, securely mounted, and connections are 
not leaking. Determine the oil level in pump with the 
dip stick and add or change oil as needed, as instructed 
in Lubrication Order (par. 22). 

Tighten. Tighten all assembly and mounting bolts 
and cap screws. 

Adjust. If engine exceeds governed speed on caution 
plate, adjust fuel injector pump timing (pars. 78 
and 79). 

Diesel Fuel Nozzles and Lines. Examine the fuel lines 
and nozzles to see that they are in good condition, se- 
cure, and not leaking. 

Serve. Examine the fuel nozzles for correct delivery 
and fuel leakage as follows: Remove one nozzle at a 
time, start engine, and observe the pattern and condition 
of the fuel spray as the throttle is opened to full-load 
position momentarily. The spray should be normal. 
CAUTION : T ake every precaution to keep spray away 
from personnel. Stop the engine and observe whether 
there is any “after-dribble” from the spray nozzle. If the 
spray pattern is not normal or a dribble occurs, the 
nozzle should be replaced. 

Serve. Exchange all spray nozzles for new or recon- 
ditioned and tested nozzles, taking care to tighten all 
fuel nozzle mounting nuts, cap screws, and line connec- 
tions securely. 

Tires and Rims. Inspect both truck and trailer tires as 
follows : 

Valve Stems and Caps. Observe if all valve stems 
are in good condition and in correct position, and if all 
valve caps are present and installed securely. Do not 
tighten with pliers. 
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Condition. Examine all tires for cuts, bruises, breaks, 
and blisters. Remove embedded glass, nails, and 
stones. Look for irregular tread wear, watching for any 
signs of flat spots, cupping, feather edges, and one-sided 
wear. Remove tires worn thin at center of tread (or 
other unserviceable tires), and exchange for new or re- 
treaded tires. Determine any mechanical deficiencies 
causing such conditions, and correct or report. Change 
wheel positions of tires with irregular wear to even-up 
wear. Front tires worn irregularly should be moved 
diagonally to rear-wheel positions. 

Direction. Directional tires and nondirectional tires 
should not be installed on same vehicle. Directional 
tires on rear wheels should be mounted so that the “V” 
of chevron will point down when viewed from the front. 
Directional tires on all front wheels and trailer wheels 
will ordinarily be mounted so that “V” of chevrons will 
point up when viewed from the front of vehicle. 

Matching. With tires properly inflated, inspect them 
to see if they are matched according to over-all circum- 
ference and type of tread. 

Spare Tire Carrier. See whether or not spare tire 
carrier is in good condition and secure. 

Rims. All rims and their lock rings or flanges should 
be in good condition and secure. 

Tighten. Tighten all wheel rim flange or lug nuts 
securely. 

Serve. With truck and trailer tires properly inflated, 
80 pounds (cool) on truck and 100 pounds (cool) on 
trailer, check over-all circumference of all tires including 
spares. Select tires to be mounted on duals or on driving 
axles so they will not have difference in over-all circum- 
ference exceeding the %-inch limits specified in current 
directives and bulletins. Mount all dual tires with the 
larger tire outside. The valve stems on inner wheels 
should point out, the valve stems on outer wheels should 
point in, and stems should be opposite each other. 
Spares must be matched properly and mounted for use 
on one of the road wheels at intervals not exceeding 90 
days. A convenient time to do this is during these main- 
tenance services. CAUTION : After performing the 

tire-matching service, do not reinstall wheels until wheel 
bearing and brake services are completed. 
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Rear Brakes. Remove truck and trailer rear wheels 
(pars. 256 and 257), and inspect and service the brakes 
as follows: On 6,000-mile maintenance, several wheel 
bearing and brake items up to 52 are group services and 
overlap. Perform in best order for economy of time and 
orderly reassembly. After removing rear wheels, inspect 
both truck and trailer and service as follows: 

Drums and Supports. Clean dirt and grease from 
drums and supports, keeping dry-cleaning solvent away 
from linings. Examine drums and supports to see if they 
are in good condition, securely mounted, and if drums 
are excessively worn or scored. 

Cams and Shafts. See if cams and shafts are exces- 
sively worn at points of contact, if camshafts operate 
freely in collar, and if shafts and collars are worn. 

Tighten. Tighten brake support cap screws and hub 
to drum nuts securely. 

Rear Brake Shoes (Linings, Anchors, and Springs). 
Examine truck and trailer linings through inspection 
openings in drums to see if they are so worn that bolt 
heads may contact drums within next 1,000 miles of 
operation. If vehicle linings are not visible, or vehicle 
has been operated in deep water, mud, or loose sand, re- 
move forward right rear wheel and examine lining for 
damage. If this lining must be replaced, remove all 
wheels, check their brakes, and service as necessary, 
being sure to clean, lubricate, and adjust all removed 
wheel bearings as described in item 52 for 6,000-mile 
service. 

Adjust. Adjust both truck and trailer shoes by minor 
method if necessary (pars. 176 b and 231). 

With truck and trailer rear wheels removed, see that 
linings are in good condition, tightly secured to brake 
shoes, in good wearing contact with drums, free of dirt 
or lubricant, and not excessively worn. Also see if shoes 
are in good condition, properly secured to anchors, 
guides, and retracting springs, and that springs have 
sufficient tension to return shoes properly to released 
position. Thickness of lining at most worn point should 
be enough for at least 1,000 miles of service before bolt 
heads are likely to contact drums. 
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Clean. Clean all dirt and grease from linings with wire 
brush, cloth, or compressed air. 

Adjust. After subsequent related items to 60 inclusive 
are completed, adjust shoes by minor method. If new 
linings have been installed, adjust by major method de- 
scribed in paragraph 177 d for truck, and paragraph 231 
for trailer. Adjust slack adjusters so that diaphragm 
push rod travel is at minimum, approximately 3 A inch, 
and drum-to-lining clearance is from 0.010 inch to 0.015 
inch at toe end of shoes. 

Torque Rods (Bushings and Pins). Inspect truck rear 
upper and lower torque rods, torque rod pins, and 
mounting brackets to see that they are in good condition 
and securely mounted. Coat the exposed surfaces of the 
rubber bushings with hydraulic brake fluid to prevent 
hardening and cracking. 

Tighten. Tighten torque rod pin nuts securely. 

Rear Spring Seats and Bushings. Examine truck rear 
spring seats and bushings to see that they are in good 
condition and securely mounted. See that rear spring 
seat bushings have no side play (par. 160 d), and that 
these seats are properly lubricated. 

Tighten. Tighten rear spring seat clamp nuts and 
rear spring bushing adjusting clamp nuts. 

Walking Beams (Mountings, Supports). Inspect 
trailer walking beams, beam supports, and mountings 
to see that they are in good condition and securely 
mounted. 

Tighten. Tighten cross shaft and longitudinal shaft 
nuts securely. 

Rear Wheels (Bearings, Seals, Drive Flanges, and 
Nuts). Inspect and service as follows: 

Wheels. Inspect truck and trailer wheels to see if they 
are in good condition and secure. 

Bearings and Seals. Check for looseness of wheel 
bearing adjustment. Revolve wheels and listen for evi- 
dence of dry or damaged bearings. Inspect around 
flanges and brake supports or adapters for lubricant 
leaks. 
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Drive Flanges and Nuts. Note if truck drive flanges 
are in good condition, not excessively worn, and if nuts 
are tightened securely. 

Clean. Disassemble both truck and trailer rear wheel 
bearings and oil seals. Clean thoroughly in dry-cleaning 
solvent and examine bearing cups and cones to see that 
they are in good condition, that the machined surfaces 
that they contact are in good condition, and if there is 
any excessive wear. 

Special Lubrication. When all of the related items 
are checked to the point where wheel bearings are to be 
reinstalled, lubricate bearings according to instructions 
on Lubrication Order (par. 22). 

Adjust. After lubricating truck and trailer wheel 
bearings, reassemble hub and drum assemblies into place 
and adjust wheel bearings correctly according to para- 
graph 185 b for truck, and paragraph 256 c (5) for 
trailer. 

Front Brakes. Inspect truck and trailer brake hose, 
chambers, push rods and seals, and slack adjusters to 
see if they are in good condition, correctly assembled, 
and secure. 

Remove front wheels and inspect and service as follows: 

Drums and Supports. Clean and inspect in same 
manner as in item 48. 

Cams and Shafts. Inspect in same manner as in 
item 48. 

Tighten. Tighten the brake support bolts and drum 
mounting nuts securely. 

Front Brake Shoes. Inspect the truck and trailer brake 
lining in the same manner as the similar inspection in 
item 49. 

Adjust. Adjust by minor method, if necessary. 

Inspect the brake shoes, linings, links, guides, -and 
anchors in the same manner as the similar inspection in 
item 49 on the 6,000-mile maintenance service. 

Clean. Clean all dust from the brake lining with a 
wire brush, clean cloth, or compressed air. 
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Adjust. Adjust in the same manner as in item 49. 

Front Springs (Clips, Leaves, LJ-bolts, Hangers, and 
Shackles). See if all items are in good condition, cor- 
rectly assembled, and secure. Spring clips and bolts 
should be in place; spring leaves should not be shifted 
out of their correct position. (This may be an indication 
of a sheared center bolt.) Note if deflection of both 
springs is normal and approximately the same. Test 
hangers and bolts for excessive wear by means of a 
pry bar. 

Tighten. Tighten all spring U-bolts securely and uni- 
formly. 

Steering (Arms, Tie Rods, Drag Link, Seals and 
Boots, Pitman Arm, Gear, Column, and Wheel). See 
if these items are in good condition, correctly and se- 
curely assembled and mounted, if steering gear case is 
leaking lubricant excessively, and ;f lubricant is at proper 
level. Pay particular attention to Pitman arm to see if it 
is securely mounted and not bent out of its normal 
shape. 

Tighten. Tighten Pitman arm shaft nut securely. Also 
tighten steering gear case assembly and mounting nuts 
or screws, taking care not to disturb adjusting screws 
and lock nuts. CAUTION: Loosen steering column 

bracket when tightening steering case mounting nuts, so 
as not to distort column. 

Front Wheels (Bearings, Seals, and Nuts). Inspect and 
service these truck and trailer items as follows: 

Wheels. Inspect the wheels for good condition. 

Bearings and Seals. Inspect for looseness of the 
wheel bearing adjustment. Revolve the -wheels and lis- 
ten for indication of dry or damaged wheel bearings. 
Inspect around the brake supports and drums for lubri- 
cant leaks. 

Tighten. Tighten all wheel flange and drum mount- 
ing nuts securely. 

Clean. Disassemble the bearings and oil seals. Clean 
thoroughly and check the rollers and cups to see that 
they are in good condition, and that the cups are secure. 
If cups appear to be in good condition, it is not necessary 

101 



Digitized by kjoooie 



Original from 

UNIVERSITY OF CALIFORNIA 





TM 9-768 

31 



Main*' 



lufnetli 



to remove them from the hubs unless the bearings must 
be replaced, in which case new cups should be installed. 
Also see that the machined surfaces upon which the 
bearings are assembled are in good condition. 

Special Lubrication. Apply in same manner as de- 
scribed in item 52. 

Adjust. Adjust wheel bearings in same manner as de- 
scribed in item 52, and adjust brake shoes as described 
in item 49. 

Front Axle. If front axle appears to be out-of-line, 
measure distance from front spring eye bolt to center of 
axle spring pad on gach side. (Distance should be 
equal.) 

Tighten. Tighten spring U-bolts securely. 

Engine Mountings. Check to see that engine mount- 
ings are in good condition and tight. Be sure to check 
both front engine supports and all rubber mountings 
to determine that rubber is not separating from its metftl 
backing. If the mounting bolts are loose, tighten them 
properly, taking care not to overtighten. Remove oil 
or grease from the rubber mounting. Adjust rubber 
mounting grease shields. Inspect ground straps for dam- 
age and loose connections. 

Hand Brakes. 

(a) Inspect truck ratchet, pawl, and linkage for dam- 
age or looseness; brake disk for scoring; and lining for 
grease or oil. Examine lining to see whether or not it is 
loose or worn thin. 

Adjust. Adjust clearance to Y 32 inch between disk 
and linings (fig. 139). NOTE: Be sure that the emer- 
gency hand brake is tree regardless of clearance re- 
quired. Hand brake should hold truck when parked 
with one-third ratchet travel in reserve. 

(b) Inspect trailer front and rear hand brake hand- 
wheels, ratchets, pawls, cables, and linkage to see that 
they are in good condition, correctly assembled, and 
securely mounted. 

Tighten. Tighten all cable clamps, support guides, and 
pawl mountings securely. 

Clutch Pedal. Clutch pedal should have not less than 
1-inch free travel (lash) before meeting resistance. See 
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paragraph 127 for clutch adjustment. Examine to see if 
pedal is securely mounted to shaft, if clutch linkage is 
in good condition, and secure. See if return spring has 
proper tension to bring pedal to correct released position. 

Brake Pedal. Inspect to see that brake pedal operates 
freely and that clearance between pedal and roller is 
Vie inch. 

Air Brake Application Valves. Inspect foot and hand 
air brake application valves and linkage for damage, 
looseness, and wear. See that hand control operates 
freely and that both valves are closed securely when 
controls are in the “OFF” position. 

Air Brake Reservoirs. See that reservoirs on both truck 
and trailer are in good condition and secure. Drain off 
water and close cocks. 

Tighten. Tighten air brake reservoir mountings. 

Serve. Remove trailer air filter, wash in dry-cleaning 
solvent, and reassemble. Be sure gaskets are serviceable. 

Transmissions (Mountings, Seals, Power Take-off, 
and Linkage). Examine transmission cases and power 
take-off to see that they are in good condition, securely 
mounted, and not leaking at seals and gaskets. Inspect 
control linkage and shift mechanism for damage or ex- 
cessive wear. 

Tighten. Tighten all mounting nuts and screws se- 
curely. 

Propeller Shafts. Inspect truck propeller and winch 
propeller shafts and center bearing to see that they are 
in good condition, correctly and securely assembled and 
mounted. See if the universal joints are properly alined 
with each other, are not excessively worn, and are well 
lubricated. Examine seals on slip and universal joints 
for lubricant leaks. 

Tighten. Tighten all universal joint assembly and 
yoke cap screws and companion flanges securely. 

Rear Axles. 

( a ) Inspect truck rear axles to see that the axle hous- 
ings are in good condition, securely assembled and 
mounted, and not leaking. 
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(b) Inspect the trailer rear axle assemblies to see if 
they are in good condition, correctly and securely as- 
sembled to walking beams, and properly alined. 

Rear Axle Brake (Chambers, Cylinders, Rod and 
Seals, and Slack Adjusters). See that these items on the 
truck and the trailer are in good condition, securely con- 
nected and mounted, and that push rod seals are in 
proper position on the push rods. See that the slack 
adjusters are adjusted to specifications: paragraph 176 
for truck, and paragraph 224 for trailer. 

Rear Springs. Examine truck rear springs, spring clips, 
leaves, U-bolts, spring seats, and torque rods to see that 
they are in good condition, correctly and securely as- 
sembled and mounted. Be sure deflection of both springs 
is normal and approximately the same. Test the torque 
rod pins and bolts for excessive wear by means of a 
pry bar. 

Tighten. Tighten spring U-bolts, rebound clips, and 
spring seat clamp nuts securely. 

Cab and Body Mountings. Inspect cab and body mount- 
ings to see that they are in good condition and secure. 
Be sure that the springs and rubber mountings are in 
good condition and properly compressed. These springs 
and rubber mountings should be neither loose nor com- 
pressed solidly. 

Tighten. Tighten cab mountings evenly and securely, 
taking care to loosen the steering column clamp be- 
fore alining or tightening cab. When tightening spring- 
loaded mounting bolts, do not compress springs fully. 
After completing this service, be sure to tighten steering 
column clamp. 

Frame (Side and Crossmembers). Inspect both truck 
and trailer frames, brackets, side rails, and crossmembers 
to see if they are in good condition, secure, and correctly 
alined. If the frame appears to be out-of-line, report 
condition to designated individual in authority. 

Wiring Conduits and Grommets. Observe these items 
underneath truck and trailer to see if they are in good 
condition, properly supported, connected, and secure. 
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Fuel Tanks, Fittings, and Lines. Inspect fuel tanks, 
lines, fittings, and connections to see that they are in 
good condition, securely mounted, and lines and con- 
nections are not leaking. Examine filler caps for de- 
fective gaskets or plugged vents. See that filler necks 
are in good condition and that caps fit securely. 

Remove the fuel tank drain plugs and drain off the ac- 
cumulated water and dirt in bottom of tanks. Drain 
only until fuel runs clear. Use necessary precautions 
against fire. 

Brake Lines (Fittings and Hose). Examine all lines 
and fittings and air brake hose under both truck and 
trailer to see if they are in good condition and securely 
connected and supported so that lines or hose will not 
chafe against other vehicle parts. 

Exhaust Pipe and Muffler. Examine exhaust pipe to see 
if it is securely attached to exhaust manifold, that gasket 
or packing does not show visible evidence of leakage, 
and that the other end of exhaust pipe is clamped se- 
curely to muffler. Inspect muffler to see if it is in good 
condition and securely mounted. Check tail pipe to see 
if it is securely clamped to muffler, properly supported, 
and unobstructed at its outer end. 

Lubrication. If due, lubricate all points of truck and 
trailer in accordance with Lubrication Order (par. 22) 
and current lubrication directives, using only clean lubri- 
cant and omitting only those items that have had special 
lubrication during this service. Replace damaged or 
missing fittings, vents, flexible lines, or plugs. 

LOWER TRUCK TO GROUND 

Toe-in and Turning Stops. With front wheels on 
ground and in straight-ahead position, use a toe-in gage 
to determine if adjustment is as specified; it should be 
Vs inch plus or minus inch. Turn wheels fully in 
both directions and see if turn is limited by stops. In 
this position, note if tires clear all parts of vehicle. 

Winch (Clutch, Drive, Brakes, Shear Pin, and 
Cables). Observe whether or not all of these items are 
in good condition, correctly assembled, and secure. See 
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that the winch jaw clutch moves freely and the lever 
latches securely. Test winch brake, power take-off shift 
lever, and air control valve to engine clutch and engine 
throttle to see that they are in good condition and op- 
erate correctly. Examine chain and torque control to 
see that they are in good condition, correctly assembled, 
mounted, and adjusted (par. 216). 

Clean and Serve. Unwind cable and inspect for broken 
or frayed strands and for flat or rusty spots. Start truck 
engine and observe whether or not engine responds to 
outside throttle control, and air control operates engine 
clutch correctly. Clean entire length of cable with cloth 
saturated with thin oil or kerosene. Remove excess oil 
or kerosene as cable is rewound evenly on drum, and 
apply a thin film of engine oil. Sample oil in worm 
gear housing for contamination, and if oil change is due 
or condition of oil warrants, drain and refill winch 
housing according to Lubrication Order (par. 22). 

Truck to Trailer Brake Hose, Wiring, and Connec- 
tions. Check brake hose and wiring connections to see 
that they are in good condition and securely fastened 
to clips, springs, and brackets so that they will not chafe 
or interfere with working parts. Check trailer brake 
shut-off valve to see that it operates properly. NOTE: 
Always moisten rubber applicator before making con- 
nections. 



Lamps (Lights) (Head, Tail, Body, Stop, and Black- 
out). Operate all truck and trailer switches, and note 
if lamps respond. Include stop and blackout lights. See 
if foot switch controls headlight beams properly and if 
beams are aimed so as not to blind oncoming traffic. 
Examine all truck and trailer lights to see if they are in 
good condition and securely mounted, and if lenses 
are dirty. 

Adjust. Adjust lamp-unit beams. 

Safety Reflectors. See if reflectors are all present on 
both truck and trailer, in good condition, clean, and 
secure. 

Front Bumper. See if bumper is in good condition and 
secure. 

Hood, Hinges, and Fasteners. Inspect hood, hood 
hinges, and fasteners to see that they are in good con- 
dition, correctly assembled, and securely mounted. 
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Front Fenders and Running Boards. Examine front 
fenders, running boards, and running board battery 
boxes to see that they are in good condition and se- 
curely mounted. See that battery box doors operate 
properly and lock securely. 

Cab (Hardware, Glass, Doors, and Floor Plates). 
Inspect these items to see that they are in good con- 
dition and secure. See that windshields and doors op- 
erate properly and close securely. 

Junction Block and Circuit Breakers. Check for se- 
cure mounting, and see that all wires are securely con- 
nected (figs. 85, 86, 88, and 179). 

Body. Inspect truck body and trailer platform, ramps, 
cable guides, and rollers to see that they are in good 
condition, correctly and securely mounted. 

Pintle Hooks. Examine pintles to see if they are in 
good condition and are securely mounted to frame. 
Test pintles and latches to see if they operate properly, 
are adequately lubricated, and if lock pins are present 
and securely attached by chains. Look particularly for 
broken springs or worn drawbars. 

Paint and Markings. Examine paint of entire truck 
and trailer to see if it is in good condition, and pay par- 
ticular attention to any bright spots in finish that might 
cause glare or reflection. Inspect vehicle markings and 
identification for legibility. Include identification plates 
and their mountings, if furnished. 

Radio Bonding. See that all units not covered in the 
foregoing specific procedures are in good condition and 
are securely mounted and connected. Be sure all ad- 
ditional noise suppression bond straps and internal- 
external toothed washers are inspected for looseness or 
damage, and see that contact surfaces are clean. NOTE: 
If objectionable radio noise itom vehicle has been re- 
ported, make tests in accordance with paragraph 57. If 
cleaning and tightening of mountings and connections, 
and replacement of defective radio noise suppression 
units does not eliminate the trouble, the radio operator 
will report the condition to the designated individual 
in authority. 
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Tow Hitch (Tongue and Lunette). Inspect trailer 
dolly, tongue, and lunette to see that they are in good 
condition, correctly assembled, and securely mounted. 
See that dolly kingpin is secure. 

Air Connections. Inspect trailer air line connections to 
truck to be sure they are in good condition, not exces- 
sively worn, and will couple securely without leaking. 



TOOLS AND EQUIPMENT 

Tools (Vehicle and Pioneer). Inspect truck and trailer 
standard and pioneer tools, and trailer special loading 
and securing equipment to see if they are all present 
(pars. 6, 7, 8, and 9), in good condition, clean, and 
properly stowed or securely mounted. Also examine 
tools which have cutting edges to see that they are sharp. 
Any tools mounted on outside of truck or trailer which 
have bright or polished surfaces, should be painted or 
otherwise treated to prevent rust, glare, or reflection. 

Fire Extinguishers. See if fire extinguishers are in good 
condition, securely mounted, and fully charged. The 
charge may be determined on gas-type extinguishers by 
weighing with a scale, and on liquid-type by removing 
filler plug. Also be sure nozzles are free from corrosion. 

Decontaminators. Check to see that decontaminators 
are in good condition, securely mounted, fully charged, 
and nozzles free and clean. Inspect refill date on tags; 
refill is required every 3 months. 

First Aid Kit (If Specified). See if first aid kit is in 
good condition and that all of its items are present and 
properly packed. Report any deficiencies immediately. 

Publications and Form No. 26. The vehicle and equip- 
ment manuals, Lubrication Order, Standard Form No. 
26 (Accident-Report Form) and W.D., A.G.O. Form 
No. 478 must be present in truck, legible, and properly 
stowed. 

Traction Devices. Examine tire chains to be sure they 
are in good condition, clean (if not in use), not ex- 
cessively worn, protected against rust, and properly 
mounted or stowed. 
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Tow (Chains, Cables, Bar, and Snatch Blocks). See 
if the provided towing devices are in good condition, 
clean, and properly protected against rust when not in 
use. If snatch blocks are furnished, check to see that 
they operate freely. 

Spare Shear Pins and Bulbs. See that these items 
when issued are present in correct quantities; that they 
are in good condition, and properly stowed. 

Fuel, Oil, and Water Cans. Inspect for damage, leaks, 
and loose mountings. Caps must be on chains. 

Modifications (MWO’s Completed). Inspect the truck 
and trailer to determine if all Modification Work Orders 
have been completed and entered on W.D., A.G.O. Form 
No. 478. Enter any replacement of major unit assembly 
made at time of this service. 

Final Road Test. Make final road test of truck and 
trailer, rechecking items 2 to 15 inclusive, and also be 
sure to recheck the transmission, winch, and driving 
axles to see that the lubricant is at correct levels and 
not leaking. Confine this road test to the minimum time 
necessary to make satisfactory observations. NOTE: 
Correct or report any deficiencies found during this final 
test. 



Section XII 

TROUBLE SHOOTING 



32. GENERAL. 
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a. This section contains trouble shooting information and tests 
which can be made to help determine the causes of some of the 
troubles that may develop in the vehicle used under average climatic 
conditions (above 32 °F). Each symptom of trouble given under 
the individual unit or system is followed by a list of possible causes 
of the trouble. The tests necessary to determine which one of the 
possible causes is responsible for the trouble are explained after each 
possible cause. 
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33. ENGINE. 

a. Engine Will Not Turn. 

(1) Engine Seizure Due to Internal Damage. Make sure 
transmission is in neutral and crankcase oil is of proper viscosity for 
prevailing temperature. Attempt to turn engine with hand crank. If 
it does not turn, seizure due to internal damage is indicated. Notify 
higher authority. 

(2) Cranking Motor Inoperative. Check starting system 
and make necessary repairs or replacements as instructed in para- 
graph 34. 

(3) Incorrect Oil Viscosity. Drain and fill with proper grade 
of oil (par. 22). 



b. Engine Turns But Will Not Start. 

(1) Slow Cranking Speed. Batteries are run down. Check 
batteries for condition and recharge or replace. Follow instructions 
in paragraph 35. 

(2) No Fuel in Tank. Fill tank, prime, and start. 

(3) Inoperative Fuel System. Make thorough inspection of 
fuel system, following procedure in paragraph 36. 

(4) Water in Fuel. Drain system and tanks. Clean, refill, 
prime, and start. 

(5) Incorrect Grade of Fuel. If fuel appears to be too heavy 
to flow through the lines, drain fuel system. Fill fuel system with 
correct grade of fuel. Bleed system. 

(6) Engine Cold. Use starter burner which operates in con- 
junction with hand priming pump (par. 18 h). 

(7) Air Cleaners Plugged. Clean air cleaners as instructed 
in paragraph 85 b. 

(8) Governor Stop Lever Stuck in “Off” Position. Check 
■top control solenoid and linkage (par. 79). 

(9) Winch Torque Control Switch Open. Check rocker 
arm for sticking. Check adjustment of air gap (par. 215 a). 

(10) Air in Fuel System. Bleed system as instructed in para- 
graph 77 e. 



c. Engine Missing Erratically. 



(1) Improper Fuel. Check fuel with fuel known to be of cor- 
rect grade. Drain fuel system. Refill and bleed fuel system (par. 77 e). 

(2) Water in Fuel. Drain fuel system. Refill and bleed sys- 
tem (par. 77 e). 

(3) Sticky Injection Nozzles. Clean faulty injection nozzles 
(par. 76 c), or replace with new ones (par. 76 d). To determine 
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which cylinder or cylinders are missing, loosen the nuts which connect 
the higher pressure lines to injection nozzles, one at a time. If the 
engine speed drops and the exhaust loses its rhythm, this indicates 
the cylinder has been functioning. If the engine speed remains the 
same and the exhaust sounds the same, this indicates the cylinder has 
been missing. Usually, when testing for a missing cylinder, the in- 
jector pump or lines are air-bound, and condition will be corrected 
by loosening the nuts, which permits the air or gas to escape. 

(4) Sticky Injector Pump Valves. Replace injector pump 
as instructed in paragraph 74. 

(5) Improper Valve Adjustment. Adjust clearance, using 
procedure outlined in paragraph 63. 

(6) Dirty Air Cleaners. Clean air cleaners (par. 85). 

(7) Air or Gas Binding in Fuel Pump or Lines. Bleed fuel 
lines (par. 77 e (2)). 

d. Increase of Smoke in Exhaust. 

(1) Leaking Cylinder Head Gasket. Replace cylinder head 
gasket (par. 22). 

(2) Improper Fuel Oil. Check fuel oil against grade known 
to be correct. Drain, refill, and prime system (par. 77 e (2) ). 

(3) Dirty Injection Nozzles. Clean faulty nozzles (par. 76 c). 

(4) Fuel Injector Pump Out of Time. Check timing as in- 
structed in paragraph 74 c. 

(5 ) Fuel Injector Pump Delivery Valves Stuck or Broken. 
Install new injector pump (par. 74). 

e. Engine Overheating. 

(1) Coolant Level Low. Refill radiator to proper level (par. 
88 b). 

(2) Cooling System Not Functioning. Follow procedure in 
paragraph 38 to check source of trouble. 

(3) Fan Broken or Bent. Replace defective fan (par. 90). 

(4) Fan Belt Loose. Adjust fan belt (par. 90 e). 

(5) Brakes Drag. Correct by following adjustment procedure 
in paragraph 177 d. 

(6) Oil Pressure Low. Check source of trouble by proceeding 
as instructed in paragraph 37 c. 

(7) Exhaust Lines Restricted. Check muffler and tail pipe 
for obstructions. 

f. Engine Knocks or Pings. 

( 1 ) Piston Hitting Inlet and Exhaust Valve. Notify higher 
authority. 

Ill 
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(2) Worn Rod and Main Bearing. Notify higher authority. 

(3) Valve Tappet Clearance Too Great. Adjust valves to 
proper clearance (par. 63). 

(4) Worn Piston Rings or Bushings. Notify higher author- 
ity. 

(5) Loose Flywheel. Notify higher authority. 

(6) Poor Grade Fuel. Drain, refill, and bleed fuel system 
(par. 77 e). 

g. Engine Stops Suddenly. 

(1) No Fuel in Tanks. Fill tanks and prime system (par. 77 e). 

(2) Fuel System Air or Gas-bound. Bleed system (par. 77 e). 
Prime and start. 

(3) Broken Fuel Line. Replace fuel line; prime (par. 77 e). 

(4) Water in Fuel System. Drain, fill, and prime fuel system 
(par. 77 e). 

(5) Pump Not Working. Replace fuel supply pump (par. 75). 

(6) Broken Fuel Pump Driving Chain. Check to see if fuel 
pump drive shaft rotates when engine is turned over by hand. If it 
does not, notify higher authority. 

(7) Fuel Injector Drive Coupling Loose or Out of Time. 
Check coupling and retime (par. 74 c). 

34. STARTING SYSTEM. 

a. Solenoid Cranking Motor Switch Fails to Operate When 
Cranking Motor Switch is Closed. 

( 1 ) Check wiring for loose or corroded connections; clean and 
tighten as required. 

(2) Test each cell of the batteries with a hydrometer. If any 
cell is less than 1.220 at 80 °F, replace the defective battery. If the 
switch still fails to operate when cranking motor switch is closed, 
proceed as in the next step. 

(3) If vehicle is equipped with a circuit lock switch, place a 
jumper wire between the SW terminal of the cranking motor switch 
and the top outside terminal of the solenoid. If the solenoid operates 
when the cranking motor switch is depressed, the circuit lock switch 
or connecting wires are defective and must be replaced. 

(4) Using a screwdriver with an insulated handle, short the out- 
side top terminal of the solenoid against the frame. If solenoid fails 
to operate it should be replaced (par. 97). If the solenoid does op- 
erate when the terminal is shorted, the switch is all right and a fur- 
ther check is necessary to locate the trouble. 
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(5) Run a jumper wire from the SW terminal of the cranking 
motor switch to the ammeter terminal ( — A) of the same switch. If 
the solenoid operates, the cranking motor switch is defective and 
must be replaced (par. 98). If the solenoid fails to operate, leave this 
jumper in place and run another wire across the terminals in the am- 
meter line. If the solenoid operates, the circuit breaker is defective 
and must be replaced (par. 117). If the solenoid still fails to operate, 
check the battery for sulphated terminals and cover with a clean coat 
of petrolatum if necessary. 

b. Cranking Motor Switch Solenoid Operates When Cranking 
Motor Switch is Closed. 

(1) Test the solenoid switch with a jumper wire. If cranking 
motor operates, replace defective cranking motor switch solenoid 
(par. 97). If cranking motor does not operate, proceed with step 
(2) below. 

(2) Remedy all poor connections, short and open circuits in the 
heavy cable connecting the battery with the cranking motor, and in 
the cable connecting the solenoid switch with the cranking motor. 
Carefully examine and remedy if necessary the ground cable circuit 
of the battery. If the cranking motor does not rotate the engine 
crankshaft after performing the preceding steps, replace the defective 
cranking motor (par. 96). Notify a higher authority if the troubles 
cannot be corrected. 



35. BATTERY AND GENERATING SYSTEM. 

a. Batteries. Because the lighting load is connected to one bat- 
tery (in right-hand battery compartment) there will be some un- 
balance in the condition of the batteries and the state of charge. The 
battery in series with that across which the lighting load is connected 
will receive more charge than the one which is connected to the 
lights, and therefore will use more water. 

(1) Battery Cells All Test Over 1.250 Specific Gravity 
And Within 15 Points of Each Other. If battery is normal, no 
corrective measures are necessary in summer. For cold weather 
operation, give batteries booster charge if cells are under 1.275. 

(2) Battery Cells All Test Under 1.250 Specific Gravity 
and Within 15 Points of Each Other. 

(a) Battery Will Not Hold a Charge. Replace battery as in- 
structed in paragraph 112. 

(b) Demand From Batteries Exceeds Input From Generator. 
Recharge batteries. Check electrical system for short circuits, loose 
connections, and low generator output. Refer to higher authority for 
increase in charging rate. 
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(3) Frequent Additions of Water to Batteries Necessary. 

(a) Lighting Load Unbalances Batteries in Same Compartment. 
If the battery in series with that which carries the lighting load is 
using much more water than the loaded battery in the same battery 
compartment, it is an indication that the connections to the lighting 
battery should be changed in accordance with the instruction plate 
in the battery compartment. 

(b) Excessive Generator Charging Rate. Refer to higher authority 
for adjustment of generator charging rate. 

(c) Broken Battery Case. Replace battery as instructed in para- 
graph 112. 

(4) Bulge in Battery Case. Caused by excessive temperature 
due to overcharging. Refer to higher authority for decrease in charging 
rate. 

(5) Corrosion on Battery Terminals. 

(a) Excessive Charging Rate Causing Acid to Spray on T erminals. 
Remove terminals from posts. Clean posts and terminals thoroughly. 
Replace cable if terminal is weakened by corrosion. Connect terminals 
and apply a film of petrolatum to exposed metal. Refer to higher 
authority for decrease in charging rate. 

(b) Lead Coating on Terminals Destroyed. Proceed as directed 
in step (a) above. 

(6) Broken Terminal Post on Battery. 

(a) Loosen Battery Installations. Replace battery as instructed 
in paragraph 112. 

(b) Battery Cable Too Short. Replace battery cable. 



b. Generating System. When checking the condition of the 
generating circuit, start the engine and set the throttle to idle the 
engine at 800 revolutions per minute. 

( 1 ) Ammeter Fails to Flick or Register Charge but Left 
Battery “B” Ammeter Flicks or Registers Charge. Replace de- 
fective ammeter as flow of current through left battery ammeter indi- 
cates that the generating circuit is complete. 

(2) Ammeter and Left Battery Ammeter Both Fail to 
Register Charge. 

(a) Replace ammeters. If no improvement is observed, proceed 
as in the next step. 

(b) Check all wiring for loose or corroded connections, and clean 
and tighten as required. 

(c) Run a jumper wire from the armature terminal of the gen- 
erator to the armature terminal of the regulator. If the ammeters 
register the flow of current, the armature lead from the generator to 
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the regulator should be repaired or replaced. If the ammeters still 
show no deflection, proceed as in step (d) below. 

( d ) Run a jumper wire between the armature terminal and the 
battery terminal on the generator regulator. If the ammeters show 
deflection, the generator regulator is defective and should be replaced 
(par. 115). If the ammeters still fail to show deflection, proceed as 
in the next step. 

(e) Run a jumper wire between the ammeter and the “ — A” ter- 
minal on the cranking motor switch. If the ammeters show deflection, 
the wire between the cranking motor switch and the ammeter should 
be replaced or repaired. If the ammeters still fail to show deflection, 
proceed as in next step. 

( i ) Run a jumper wire between the A” terminal on the crank- 
ing motor switch and the “—A” terminal on the right battery. If the 
ammeters show deflection, the battery cable between the “ — A” ter- 
minal on the cranking motor switch and the “ — A” terminal on the 
right battery should be replaced. 

(g) Disconnect the generator regulator field wire and ground it. 
Then disconnect the regulator armature wire and brush it over a good 
ground. CAUTION : Do not hold this wire in contact with ground or 
it will bum out the regulator armature. If no spark is obtained, the 
generator is defective and should be replaced (par. 114). If a good 
spark is obtained, it is an indication that the generator is functioning 
properly, and the regulator armature and field connections should be 
replaced before continuing the next step (h). 

(h) Disconnect the regulator battery wire and hold it close to the 
regulator battery terminal. If a good spark is obtained, the regulator 
is defective and should be replaced (par. 115). 

(i) If after making these tests the ammeter registers charge; but 
the left battery ammeter fails to register, proceed as in step (3) be- 
low. If the trouble cannot be located refer to a higher authority. 

(3) Ammeter Registers Charge but Left Battery Ammeter 
Does Not Register Charge. 

(a) Repeat steps (a) and (b) as outlined in step (2) above. 

(b) Rim a jumper wire between the “ — A” terminal and the 
“ — B” terminal on the cranking motor switch. If the left battery am- 
meter shows deflection, the cranking motor switch is defective and 
must be replaced (par. 98). If the left battery ammeter fails to show 
deflection, proceed as in step (c) following. 

(c) Run a jumper wire between the “B” terminal on the crank- 
ing motor switch and the B” terminal on the solenoid switch. If 
the left battery ammeter shows deflection, there is an open circuit in 
the wire between the cranking motor switch and the solenoid switch. 
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To determine which parts are defective in this circuit, proceed as 
follows: 

1. Run a jumper wire between the “ — B” terminal on the cranking 
motor switch and the circuit breaker in the line. If the armature shows 
deflection, the wire between the cranking motor switch and the circuit 
breaker must be replaced. 

2. Run a jumper wire across the terminals of the circuit breaker. 
If the ammeter shows deflection, the circuit breaker must be replaced 
(par. 117). 

3. Run a jumper wire between the circuit breaker and the crank- 
ing motor front terminal. If the ammeter shows deflection, the wire 
between the circuit breaker and the cranking motor must be replaced. 

4. Run a jumper wire between the cranking motor front terminal 
and the solenoid inside top terminal. If the ammeter shows deflection, 
the wire between the cranking motor and solenoid is defective and 
must be replaced. 

(d) Run a jumper wire from the left battery cable connection 
on the front of the cranking motor to the B” terminal of the left 
battery. If the ammeter shows deflection, the battery cable must be 
replaced. If the ammeter still fails to show deflection, proceed as 
in steps ( e) and (f) following. 

(e) Run a jumper wire from the “+B” terminal of the left battery 
to the “+ B” terminal of the cranking motor switch. If the ammeter 
shows deflection, the battery cable must be replaced. If the ammeter 
fails to show deflection, proceed as follows: 

(f) Run a jumper wire between the “+B” terminal and the left 
battery ammeter terminal on the cranking motor switch. If the am- 
meter shows deflection, the cranking motor switch is defective and 
must be replaced. If the ammeter fails to show deflection, proceed 
as in step (g) following. 

( g) Run a jumper wire from the left battery ammeter terminal 
on the cranking motor switch to the left battery ammeter. To deter- 
mine which part of the circuit is defective, proceed as follows: 

1. Run a jumper wire from the left battery ammeter terminal on 
the cranking motor switch and the circuit breaker in the line. If the 
ammeter shows deflection, the wire between the circuit breaker and 
the cranking motor gwitch must be replaced. 

2. Run a jumper wire across the terminals of the circuit breaker. 
If the ammeter shows deflection, the circuit breaker is defective and 
must be replaced (par. 117). 

3. Run a jumper wire between the circuit breaker and the junc- 
tion block on the cowl. If the ammeter shows deflection, replace the 
wire between the circuit breaker and junction block. 
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4. Run a jumper wire between the junction block and the am- 
meter. If the ammeter shows deflection, the wire between the junc- 
tion block and the ammeter is defective and must be replaced. 

(h) Run a jumper wire between the left battery ammeter and the 
ground. If the ammeter shows deflection, the ground wire is defective 
and must be replaced. 

(i) If the front battery ammeter still fails to show deflection, 
report to higher authority. 

36. FUEL SYSTEM. 

a. Fuel Does Not Reach Cylinders. 

(1) No Fuel in Tank. Check supply of fuel in tanks. Fuel 
should be drawn from one tank at a time. One tank may be empty 
if the other tank has an adequate supply. 

(2) Gate Valve Closed. Check to see that gate valves on side 
of vehicle with supply of fuel in tank are open. 

(3) Air in System. Bleed system to remove air (par. 77 e). 

(4) Water in Fuel. Drain tanks and entire fuel system. Clean, 
refill, and bleed system (par. 77 e). 

(5) Fuel Filters Plugged. Clean filters. 

(6) Air Leaks in Line. Check feed lines from tanks to primary 
filter, from primary filters to fuel supply pump, from fuel supply pump 
to secondary filter, from secondary filter to fuel injector pump, and 
from fuel injector pump to nozzles for loose connections, broken nuts, 
or cracked lines. Tighten loose connections; replace defective parts. 

(7) Restricted Lines. Check fuel lines for restrictions due to 
pinched or damaged lines. 

(8) Fuel Supply Pump Does Not Operate Properly. Check 
pump operation by disconnecting line to the secondary filter. If a 
good quantity of fuel appears, the supply pump is operating. If not, 
replace fuel supply pump (par. 75). 

(9) Injector Pump Does Not Operate Properly. Check by 
disconnecting each high pressure line, one at a time, below nozzle and 
observing flow of fuel while engine is idling. If supply is not satis- 
factory, replace injector pump. 

(10) Fuel Injector Nozzles Clogged. Test injector nozzle 
(par. 33 c (3) ). Clean or replace if dirty or clogged. 

b. Fuel Pressure Low. 

(1) Leaks’ in Fuel Lines. Check fuel lines for leaks from loose 
connections, broken nuts, and cracked or broken lines. Replace 
damaged lines. 

(2) Clogged Filters. Clean filters. 
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(3) Fuel Injector Pump Not Operating Properly. Re- 
place fuel injector pump. 

(4) Fuel Pressure Gage Not Registering Correctly. Re- 
place fuel pressure gage with one known to be registering correctly. 

c. Excessive Fuel Consumption. 

(1) Fuel Injector Pump Not Timed Correctly. Check 
timing as instructed in paragraph 74 c. 

(2) Fuel Leaks. Check system for leaks due to loose con- 
nections or broken lines. 

(3) Dirty Air Cleaners. Clean air cleaners. 

(4) Exhaust and Intake Valves Leaking. Refer to higher 
authority. 

(5) Engine Running too Hot. Refer to paragraphs 37 c and 
38 a for procedure in locating cause of trouble. 

(6) Brakes Dragging. Adjust brakes as instructed in para- 
graph 177 d. 

(7) Tires Underinflated. Fill tires to proper pressure (par. 
186). 

37. ENGINE LUBRICATING SYSTEM. 

a. Engine Will Not Turn Due to Incorrect Oil Viscosity. 
Drain oil from engine. Fill with oil of correct viscosity for tempera- 
ture conditions (par. 22). 

b. Engine Stops Suddenly Due to Piston or Bearing Seizure. 
Lack of lubrication will cause piston or bearing failure. Notify higher 
authority. 

c. Engine Overheats. 

(1) Oil Level Low. Check oil level and fill to correct level 
(par. 22). 

(2) Poor Grade of Oil. Drain oil. Refill with correct grade of 
oil (par. 22). 

d. Excessive Oil Consumption. 

(1) Oil Too Light or of Poor Grade. Drain oil. Refill with 
oil of correct grade (par. 22). 

(2) Oil Pressure Too High. Notify higher authority. 

(3) Oil Level Too High. Maintain correct level of oil. 

(4) External Leaks at Gaskets or Seals. Renew or tighten 
as necessary. 

(5) Piston Rings Broken or Worn. Notify higher authority. 

(6) Front Gear Case Loose. Tighten gear case. 

(7) Cylinder Walls Worn. Notify higher authority. 

(8) Engine Running Too Hot. Refer to paragraph 38 a for 
procedure to locate cause. 
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e. Low Oil Pressure. 

(1) Lack of Oil. Stop engine immediately and check engine 
oil level. If level is less than one-third full, fill to full mark and start 
engine. Check oil pressure. If it does not come up to normal within 
a few seconds, stop engine. 

(2) Oil Pump Worn. Notify higher authority. 

(3) Improper Grade of Oil. Drain oil. Fill to proper level 
with correct grade (par. 22). 

(4) Oil Pressure Regulator Plunger Worn or Clogged. 
Clean or replace (par. 123). 

(5) Oil Pressure Gage Not Operating. Replace oil pressure 
gage (par. 123). 



38. COOLING SYSTEM. 

a. Engine Overheats. 

( 1 ) Lack of Coolant. Check level of coolant in radiator. Fill 
to proper level (par. 88). 

(2) Fan Belts Loose. Adjust fan belts (par. 90 e). Replace 
if broken (par. 90 d). 

(3) Cooling System Clogged. Remove any foreign obstruc- 
tion which might retard the passage of air through the radiator core. 
Fill system to capacity. Start engine and accelerate. Water flowing 
from the radiator overflow indicates clogged radiator. Clean cooling 
system (par. 88 a). Neutralize and flush system if necessary (par. 
88 b and c). 

(4) Water Pump Not Operating. Disconnect hose between 
pump and engine. Fill both radiator and engine as full as possible 
with hose disconnected. Start engine. If water fails to flow from 
pump for a brief period, water pump is inoperative. Replace water 
pump (par. 89). 

(5) Thermostat Sticking Closed. Remove and check ther- 
mostat (par. 92). Replace if it does not open at proper temperatures 
when tested. 



b. Engine Slow to Warm Up. 

( 1 ) Thermostat Defective. Remove thermostat. Test and re- 
place if defective (par. 92). 

(2) Heat Indicator Defective. If gage registers in low range 
when engine is known to be warm, remove instrument and install an 
accurate one (par. 94). 

(3) Extreme Temperatures. In extremely low temperatures, 
use of radiator shutters or covers may be necessary. 
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c.. Loss of Coolant. 

( 1 ) Defective Hose Connection. Inspect hose connections. 
Tighten leaking connection. If leak persists, replace hose (par. 93). 

(2) Radiator Core Leaking. Inspect core. Replace radiator 
if leak is detected (par. 91). Refer radiator to higher authority for 
repair. 

(3) Cylinder Head Gasket Leaking. If no external leaks are 
present, remove cylinder head and install new gasket (par. 62). 

39. CLUTCH. 

a. Clutch Slips. 

( 1 ) Clutch Out of Adjustment. Adjust clutch as instructed 
in paragraph 127. 

(2) Oily Facings. Remove clutch driven plates (par. 129 c). 
Clean in dry-cleaning solvent. Install clutch (par. 130). Trouble may 
be caused by excessive lubrication of pilot or throw-out bearing. 
Remove excess grease. 

(3) Clutch Pedal or Linkage Bent or Binding. Disconnect 
linkage and inspect for bent or binding parts. Replace defective parts 
(par. 131). 

(4) Clutch Worn or Broken Internally. If linkage is sat- 
isfactory and slippage cannot be removed through adjustment, inter- 
nal wear or breakage is indicated. Notify higher authority. 

b. Clutch Chatters. 

(1) Loose or Worn Control Linkage. Inspect clutch link- 
age. Replace worn parts. Tighten loose parts. 

(2) Internal Difficulty. If rattle persists with linkage in 
satisfactory condition, internal difficulty is indicated. Notify higher 
authority. 

c. Clutch Qrabs. 

(1) Loose Mounting. Tighten external mounting nuts. 

(2) Internal Difficulty. If tightening external mounting 
nuts fails to remove trouble, internal difficulty is indicated. Notify 
higher authority. 

d. Clutch Will Not Release. 

( 1 ) Clutch Linkage Out of Adjustment. Clutch linkage bent, 
binding, or out of adjustment. Adjust linkage to eliminate looseness. 
Replace defective parts of linkage (par. 131). 

(2) Clutch Out of Adjustment. Adjust clutch as instructed 
in paragraph 127. 

(3) Internal Difficulty. If clutch cannot be adjusted to re- 
lease and linkage is in satisfactory condition and adjustment, internal 
difficulty is indicated. Notify higher authority. 
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40. TRANSMISSION. 

a. General. Noises which seem to originate in the transmission 
are frequently found to be caused by some other parts of the chassis 
driving mechanism. These noises may originate in the engine, the 
propeller shafting, the rear axles, or in the parking brake disk. They 
are, in turn, reflected into the transmission, which merely acts as a 
sound box for the noise. Therefore, before any service work is done 
on the transmission, a thorough check should be made to try to locate 
the actual source of the noise. 

h. Transmission Noisy. 

(1) Incorrect or Insufficient Lubricant. Check lubricant 
and lubricate as necessary (par. 22). 

(2) Transmission Case Loose on Clutch Housing. Tighten 
case. If noise disappears, further corrective measures are unnecessary. 

(3) Internal Defect. If noise persists after above measures 
have been taken, report trouble to higher authority. 

c. Gears Slip Out of Mesh Due to Internal Defect. Report 
condition to higher authority. 

d. Lubricant Leaks from Case. 

(1) Loose Case Bolts. Tighten case bolts. 

(2) Internal Defect. Report condition to higher authority. 

e. Gears Fail to Mesh Due to Internal Defect. Report condi- 
tion to higher authority. 



41. AUXILIARY TRANSMISSION. 

a. Auxiliary Transmission Noisy. 

(1) Loose Mounting. Tighten mounting bolts. 

(2) Incorrect or Insufficient Lubricant. Check lubricant 
and lubricate if necessary (par. 22). 

(3) Propeller Shafts Loose. Tighten propeller shaft com- 
panion flange bolts. If noise stops, no further correction is needed. 

(4) Internal Defect. If noise persists after the above checks, 
report the condition to higher authority. 



b. Auxiliary Transmission Slips Out of Gear. 

(1) Linkage Broken or Out of Adjustment. Inspect linkage. 
Replace broken parts. Adjust linkage (par. 137 a). 

(2) Internal Defect. Report condition to higher authority. 

c. Lubricant Leaks from Case. 

( 1 ) Loose Case Bolts. Tighten bolts. 

(2) Internal Defect. Report condition to higher authority. 
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d. Gears Fail to Mesh Due to Internal Defect. Report condi- 
tion to higher authority. 

42. POWER TAKE-OFF AND WINCH. 

a. Lubricant Leaks from Case Due to Loose Case Bolts. Tighten 
case bolts. If leaks persist, notify higher authority. 

b. Gears Fail to Mesh Due to Internal Defect. Report condi- 
tion to higher authority. 

c. Gears Slip Out of Mesh Due to Internal Defect. Report 
condition to higher authority. 

d. Partial Gear Engagement Caused by Control Rod Out of 
Adjustment. Check control rod for wear and adjustment (par. 
142 b). 

e. Winch Does Not Hold When Power is Released. Safety 
brake is out of adjustment. Adjust safety brake (par. 211 a). 

f. Engine Shuts off When Winch Is Pulling Loads Under 
'Maximum Setting. Winch torque control is out of adjustment. Check 

length of torque control springs and gap between rocker arm and 
torque control switch plunger (par. 215 a). 

g. Drag Brake Does Not Hold Drum. 

(1) Brake Band Worn. Replace drag brake band (par. 212). 

(2) Brake Band Oily. Replace drag brake band (par. 212). 

43. PROPELLER SHAFTS. 

a. Propeller Shaft Rattles When Vehicle Is Coasting. Splines 
or bearing caps are worn. Replace propeller shaft and attached uni- 
versal joints (pars. 145, 146, 147, and 148). 

b. Propeller Shaft Vibrates. 

(1) Loose Bolts at Universal Joint Companion Flanges. 
Tighten loose bolts. 

(2) Propeller Shaft Out of Balance or Misalined. Re- 
place propeller shaft and attached universal joints. 

c. Backlash In Propeller Shaft. 

(1) Worn Bearing in Universal Joint. Replace assembly. 

(2) Loose Bolts at Universal Joint Companion Flanges. 
Tighten loose bolts. 
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44. FRONT AXLE. 



a. Hard Steering. 

(1) Steering Linkage Too Tight. Inspect drag link and tie 
rod joints for wear, adjustment, and lubrication. 

(2) Excessive Caster. Report to higher authority. 

(3) Tires Underinflated. Inspect tires and inflate to proper 

pressure (80 lb). s 

(4) Improper Toe-in. Adjust the tie rod (par. 150). 



b. Shimmy at Low Speed. 

(1) Too Much or Too Little Caster. Report to higher 
authority. 

(2) Loose Front Wheel Bearings. Adjust (par. 185 b). Re- 
place if adjustment does not correct (par. 185 c and d). 

(3) Loose or Worn Steering Mechanism. Inspect and ad- 
just (par. 190); or replace ball joints (par. 152), Pitman arm (par. 
193), spring shackles (par. 187 b and c), and spring clips (par. 
187 d and e). 

(4) Eccentric Wheels. Replace wheel or tire (pars. 184 and 
186). 

(5) Tie Rod Loose. Tighten or replace worn parts (par. 153). 

c. Shimmy at High Speed. 

(1) Front Wheels Wobble. Report to higher authority. 

(2) Ruptured or Weak Tire Carcass. Replace tire (par. 
186). 

(3) Dragging Front Wheel Brakes. , Adjust brakes (par. 
177 d). 



d. Wandering. 

(1) Bent Axle Parts. Report to higher authority. 

(2) Loose Front Wheel Bearings. Adjust bearings (par. 

185 b). 

(3) Front Brake Drums Out-of-round. Report to higher 
authority. 

( 4 ) Tires Underinflated. Inflate to proper pressure (80 lb). 

(5) Zero or Reverse Caster. Report to higher authority. 

(6) Excessive Error in Toe-in. Correct toe-in (par. 150). 

(7) Loose Wheels. Inspect and tighten wheel nuts. 
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45. REAR AXLE. 

a. Axle Noises. 

(1) Continuous Hum. Adjust wheel bearings (par. 185 b). 
Fill axles to level plug with proper lubricants (par. 22). 

(2) Coasting Hum. Inspect wheel bearings. If source of 
trouble is not located, report to higher authority. 

(3) Pulling Hum. Report to higher authority. 

b. Backlash. 

(1) Loose Axle Shaft Flange. Tighten axle flange nuts. 

(2) Excessive Clearance at Axle Shaft Splines. Report 
to higher authority. 

c. Grease Leakage on Brakes. Inspect seals and replace if 
faulty (par. 185). 

d. Dull Thud in Time With Speed of Truck. This indicates 
broken gear tooth in axle. Report to higher authority. 

46. SERVICE (AIR) BRAKE SYSTEM, 

a. Brake Pedal Goes to Floorboard. 

(1) Normal Wear of Brake Lining. Adjust brakes (par. 
176 b). If worn so that adjustment fails to eliminate trouble, notify 
higher authority. 

( 2 ) Low Air Pressure. Observe pressure as indicated on gage. 
If less than 70 pounds, start engine and build up pressure. Should 
pressure fail to build up, check system for leaks (step k (2) below) 
or inoperative units. 

(3) Water Trapped in System. Drain reservoir tanks (par. 
163). 



b. Brakes Drag. 

(1) Brake Control Rod Adjusted Too Short. Remove 
clevis pin and loosen lock nut. Turn yoke counterclockwise to 
lengthen rod. Tighten lock nut and connect rod. 

(2) Brake Pedal Pull-back Spring Weakened or Broken. 
Remove spring from brake pedal and replace with serviceable spring. 

(3) Water Trapped in System. Drain reservoir tanks (par. 
163). 

c. One Brake Drags. 

(1) Grease in Brake Lining. Replace brake shoes (par. 177). 
Return old shoes to third echelon for relining. Check condition of 
grease retainers. Replace if defective. 
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(2) Brake Shoes Out of Adjustment. Adjust brakes as in- 
structed in paragraph 177 <1. 

(3) Lining Loosened From Shoe. Replace bralce shoes (par. 
177). 

(4) Brake Shoe Spring Weakened or Broken. Replace brake 
shoe spring (par. 177). 

(5) Clogged Air Tube or Hose. Clean or replace obstructed 
part. 

(6) Wheel Bearings Out of Adjustment. Adjust wheel bear- 
ings (par. 185). 

d. Truck Pulls to Right or Left When Brakes Are Applied 
and/or Brakes Are Uneven. 

(1) Brake on Front Wheel Dragging. Check and correct as 
instructed in subparagraph c above. 

(2) Brakes Need Adjusting or Lubricating. Adjust (par. 
176 b) and/or lubricate brakes (par. 22). 

(3) Brakes Need Relining. Report to higher authority. 

(4) Grease on Brake Lining. Report to higher authority. 

(5) Brake Shoe Release Spring or Brake Diaphragm 
Chamber Release Spring Broken. Replace broken spring (par. 
177). 

(6) Brake Drum Out-of-round. Replace drum (par. 185). 

(7) Leaking Brake Chamber Diaphragm. Replace brake 
chamber (par. 176 c). 



e. Brakes Take Hold Slowly. 

(1) Brakes Out of Adjustment. Adjust brakes (par. 176). 

(2) Brake Lining Worn. Replace brake shoes (par. 177). 

(3) Brake Drums Worn. Replace hubs (par. 185). Return 
used parts to higher authority fox repair. 

(4) Restriction in Air Line. Remove obstruction from air line 
or hose or replace offending part. 

(5) Brake Mechanism Needs Lubrication. Lubricate vehicle 
(par. 22). 

(6) Low Air Pressure in Brake System. Correct by following 
procedure outlined in subparagraph a (2) above. 

(7) Brake Valve Delivery Low. Check brake valve delivery 
pressure. Adjust brake valve linkage or replace brake valve (par. 
166). 

(8) Excessive Leakage with Brakes Applied. Correct as 
instructed in subparagraph k (2) below. 

(9) Restriction in Tubing Lines. Disconnect both ends of sus- 
pected line. Apply air pressure to blow out obstruction. Replace line 
if^mpossible to remove obstruction. 
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(10) Restriction in Hose Line. Disconnect both ends of sus- 
pected line. Apply air pressure to blow out obstruction. Replace line 
if impossible to remove obstruction. 

f. Brakes Release Slowly. 

(1) Brake Control Rod Not Returning Properly. Check 
adjustment of control rod. Adjust if necessary (subpar. b (1) above). 
Check condition of brake pedal pull-back spring. Replace spring if 
weak or broken. 

(2) Restriction in Air Tube or Hose. Remove obstruction 
(subpar. e (4) and (9) above) or replace faulty tube or hose. 

(3) Defective Application Valve. Replace defective valve 
(par. 166). 

(4) Brake Camshaft Binding. Lubricate brake came with 
engine oil. Do not get oil on lining. 

(5) Brakes Need Adjusting or Lubricating. Adjust (par. 176 
b) and/or lubricate (par. 22) brakes. 

(6) Obstruction in Exhaust Port of Brake Valve, Quick 
Release Valve, or Relay Valve. Remove obstruction. 

(7 ) Defective Brake Valve, Relay Valve, or Quick Release 
Valve. Replace defective valve (pars. 166, 170, and 172). 

g. Insufficient Brakes. 

(1) Brakes Need Adjusting, Lubricating, or Relining. Ad- 
just brakes (par. 176 b), lubricate brakes (par. 22), or report to 
higher authority. 

(2) Low Air Pressure. Correct as instructed in subparagraph a 

(2) above. 

(3) Brake Valve Delivery Pressure Low. Check brake valve 
delivery pressure. Adjust valve linkage or replace valve (par. 166). 

h. Brakes Do Not Apply. 

(1) No Air Pressure. Start engine and build up air pressure. 

(2) Restricted or Broken Tubing or Hose. Disconnect both 
ends of restricted line and apply air pressure. Replace line if im- 
possible to remove obstruction or if line is broken. 

(3) Defective Brake Valve. Replace valve (par. 166). 

i. Brakes Do Not Release. 

(1) Brake Linkage Binding. Straighten or replace bent 
parts. Replace worn or broken parts. Lubricate linkage (par. 22). 

(2) Brake Valve Not Returning to Full Released Posi- 
tion. Adjust retracting spring tension. Check control rod and 
pedal to see if either is binding. Free and lubricate binding parts. 

(3) Brake Valve in Applied Position. Move valve to re- 
leased position. 
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(4) Brake Valve Defective. Replace valve (par. 166). 

(5) Restriction in Tubing or Hose. Disconnect both ends 
of suspected line and blow out with compressed air. Replace line 
if impossible to remove obstruction. 

(6) Air Trapped in Front Service Line Beyond Double 
Check Valve. This is caused by obstruction, or absence, of vent 
hole in dummy coupling. Clear vent hole in dummy coupling, or 
replace dummy coupling with one having vent hole. 



j. Brakes Grab. 

(1) Grease on Lining. Report to higher authority. 

(2) Brake Drum Out-of-round. Replace drum (par. 185). 

(3) Defective Brake Valve. Replace valve (par. 166). 

(4) Brake Linkage Binding. Straighten or replace bent parts. 
Replace broken and worn parts. Lubricate linkage (par. 22). 

k. Air Pressure Will Not Rise to Normal (70 to 105 Pounds). 

(1) Defective Air Gage Registering Incorrectly. Re- 
place gage (par. 165 c). 

(2) Excessive Leakage. Start engine and build up as much 
pressure as possible. Check all connections and units for leaks with 
brakes applied and not applied. Use soapy water to detect leaks 
which cannot be felt or heard. Tighten loose connections and re- 
place defective parts. 

(3) Reservoir Tank Drain Cock Open. Close drain cock on 
bottom of each tank. 

(4) Governor Out of Adjustment. Adjust governor (par. 
164 b). 

(5) No Clearance at Compressor Unloading Valves. Ad- 
just clearance to 0.010-inch minimum, 0.015-inch maximum (par. 
162 b). 

(6) Fan Belts Slipping on Compressor Pulley. Adjust fan 
belt tension (par. 90 e). 

(7) Defective Compressor. Replace compressor (par. 162). 

l. Air Pressure Rises Too Slowly to Normal (70 to 105 
Pounds). 

(1) Excessive Leakage. Check for leakage and service or re- 
place defective units. 

(2) Clogged Compressor Air Strainer. Service air strainer 

(par. 162 b). 9 

(3) No Clearance at Compressor Unloading Valves. Ad- 
just clearance to 0.010-inch minimum, 0.015-inch maximum (par. 
162 b). 

(4) Engine Speed Too Low. Increase engine speed. 
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(5) Compressor Discharge Valves Leaking. Replace com- 
pressor (par 162). 

(6) Excessive Carbon in Compressor Cylinder Head or 
Discharge Line. Replace compressor or discharge line (par. 162). 

m. Air Pressure Rises Above Normal (70 to 105 Pounds). 

( 1 ) Defective Air Gage Registering Incorrectly. Replace 
gage (par. 165 c). 

(2) Defective Governor. Replace governor (par. 164 e 
and d). 

(3) Governor Out of Adjustment. Adjust governor (par. 
164 b). 

(4) Restriction in Governor to Compressor Tube. Dis- 
connect both ends of tube and apply compressed air. If impossible 
to remove obstruction, replace tube (par. 174). 

(5 ) Too Much Clearance at Compressor Unloading Valves. 
Adjust clearance to 0.010-inch minimum, 0.015-inch maximum (par. 
162 b). 

(6) Unloading Valve Cavities or Unloading Passage 
Blocked with Carbon. Replace compressor (par. 162). 

(7) Unloading Valves Stuck Closed. Replace compressor 
(par. 162). 

n. Air Pressure Drops Quickly With Engine Stopped and 
Brakes Released. 

(1) Leaking Brake Valve. Replace valve (par. 166). 

(2) Leaking Relay Valve. Replace valve (par. 170). 

(3) Leaking Tubing or Hose. Service or replace line (par. 
174). 

(4) Compressor Discharge Valves Leaking. Replace com- 
pressor (par. 162). 

(5) Governor Leaking. Service or replace governor (par. 164). 

(6) Excessive Leakage Elsewhere in System. Correct as 
instructed in subparagraph k (2) above. 

o. Air Pressure Drops Quickly With Engine Stopped and 
Brakes Fully Applied. 

(1) Leaking Brake Chamber Diaphragms. Replace dia- 
phragm chambers (par. 176). 

(2) Leak in Brake Valve, Relay Valve, Tubing or Hose. 
Service or replace leaking part. 

(3) Drain Cock or Cut-out Cock Left Open. Close cock. 

p. Compressor Knocks. 

(1) Loose Drive Pulley. Tighten pulley. 

(2) Worn Bearings. Replace compressor (par. 162). 
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(3) Excessive Carbon in Compressor Cylinder Head. Re- 
place compressor (par. 162). 

q. Brake Valve “Groans” When Brakes Are Applied. Re- 
place brake valve (par. 166). 

r. Relay Valve “Groans” or “Chatters” When Brakes Are 
Applied. Replace relay valve (par. 170). 

s. Quick Release Valve “Blasts” When Brakes Are Released. 
Replace quick release valve (par. 172). 

t. Safety Valve “Blows Off.” 

(1) Safety Valve Out of Adjustment. Replace safety valve 
(par. 165). Refer original valve to higher authority for adjustment. 

(2) Air Pressure Above Normal. Correct as instructed in 
subparagraph m above. 

47. SPRINGS. 

a. Hard Riding. 

(1) Insufficient Lubrication. Lubricate spring, shackles and 
bolts (par. 22). 

(2) Bolts in Shackles or Brackets Frozen. Remove and 
free-up shackle bolts (pars. 187 and 188). 

(3) Loose Spring Clips. Tighten clips. 

b. Overflexibility. 

(1) Spring Leaves Lubricated. Clean spring with dry-clean- 
ing solvent. 

(2) Rebound Clips Broken. Replace springs (pars. 187 and 
188). 

(3) Leaves Broken. Replace springs (pars. 187 and 188). 



48. WHEELS, HUBS, AND TIRES. 

a. Hard Steering. 

(1) Tires Underinflated. Inflate to proper pressure (par. 
186). 

(2) Defective Wheel Bearing. Replace defective units (par. 
185). 

(3) Unequal Camber. Report to higher authority. 

(4) Bent or Damaged Wheel. Report to higher authority or 
replace wheel (par. 184). 

(5) Loose Wheel. Tighten wheel nuts. 

b. Noisy Operation. 

(1) Loose Wheel Nuts. Tighten wheel nuts. 

(2) Damaged Wheel. Replace wheel (par. 184). 
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c. Air Leakage. 

(1) Valve Cap Missing or Broken. Replace with new cap. 

(2) Defective Valve Core. Replace with new core. 

(3) Puncture or Torn Tube. Repair, if possible, or replace 
tube. 



49. STEERING GEAR. 

a. Hard Steering. 

(1) Lack of Lubrication. Lubricate steering gear (par. 22). 

(2) Worn Steering Gear Parts. Notify higher authority. 

(3) Improper Adjustment. Notify higher authority. 

b. Road Shock. 

( 1 ) Steering Linkage Too Tight. Adjust drag link and tie rod 
ends (par. 153). 

c. Excessive Drag In Steering Gear. 

(1) Inadequate Lubrication. Lubricate steering gear (par. 22). 

(2) Improper Lubricant. Drain and refill with proper lubricant 
(par. 22). 

(3) Gear Adjusted Too Tight. Notify higher authority. 

d. Catch or Roughness Felt In Steering Wheel. 

( 1 ) Chipped Cam. Notify higher authority. 

(2) Faulty Cam Bearings. Notify higher authority. 

50. LIGHTING SYSTEM AND HORN. 

a. All Lights Will Not Burn. 

(1) Dead Battery. Recharge or replace battery on right side 
of vehicle which is connected to lights. Change lighting load to other 
battery in same compartment as shown on plate in battery compart- 
ment (par. 112 b (5)). 

(2) Loose or Corroded Terminals. Clean and tighten. 

(3) Loose Connections. Tighten all connections at light switch 
and junction block. 

(4) Short Circuits. Examine battery cables and all wiring for 
bare or worn spots. Replace if necessary. 

(5) Lamps Burned Out. If ground cable is loose, it will bum 
out the lamps. 

(6) Defective Light Switch. Replace light switch (par. 105). 

b. Lights Dim. 

(1) Discharged Battery. Change lighting load to other bat- 
tery in right side battery compartment, as shown on plate in battery 
compartment (par. 112). Recharge or replace battery. 
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(2) Loose or Corroded Terminals. Clean and tighten battery 
terminals. Tighten all connections at light switch and junction block. 
Tighten ground strap at cranking motor and frame. 

c. One or More Lamp-units Burn Out Continually. This may 
be due to loose or broken cable at cranking motor. Tighten or replace 
cable. 

d. Individual Lights or Circuits Inoperative. 

( 1 ) Lamp Burned Out. Replace lamp. 

(2) Loose Connections. Tighten connections at light and 
switch. 

(3) Broken or Grounded Wire Leads. Replace leads. 

(4) Switch Inoperative. Replace switch. 

e. One Horn Does Not Operate. If there is no visible damage 
to wires, make sure all connections from horn relay to inoperative 
horn are clean and tightened. If above connections are satisfactory, 
replace horn. 

f. Both Horns Do Not Operate. 

(1) Check Light Switch to Battery Circuit. Turn light 
switch on and if lights do not operate, current from battery is not 
reaching light switch “B” terminal. Check circuit for loose connec- 
tions or damaged wires, and correct as required. If lights do operate, 
proceed as follows: 

(2) Check Horn Button to Relay Circuit. Using a jumper 
wire, make a temporary contact between ground and horn wire ter- 
minal on horn relay. If horn operates, circuit from horn relay through 
horn button is not operating. Check and repair as required. 

(3) Check Circuit Breaker. Place a jumper wire across ter- 
minals on 40-ampere circuit breaker. Temporarily depress horn but- 
ton. If horns operate, replace circuit breaker. If horns do not operate, 
check horn relay as follows: 

(4) Check Horn Relay. Place a jumper across circuit breaker 
and horn terminals on horn relay. If horns operate, replace relay. 
If horns do not operate after above procedure has been completed, 
replace horns. 

51. FRAME. 

a. Excessive Tire Wear. A sprung frame may cause excessive 
tire wear. Notify higher authority. 

b. Rear and Front Wheels Do Not Track. A sprung frame may 
cause this trouble. Notify higher authority. 
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52. RADIO INTERFERENCE SUPPRESSION. 

a. General. Electrical disturbances which cause radio inter- 
ference are generally found in loose bonds, loose toothed lock washers, 
broken or cracked suppressors, loose connections, or faulty filters. The 
following tests can be made to determine the cause of interference. 
Place a radio-equipped vehicle about 10 feet from the vehicle to be 
tested, and use it as a test instrument to localize troubles and to 
determine when faulty parts or conditions have been eliminated or 
corrected. The cooperation of the radio operator is required. Deter- 
mine the circuits causing the noise by checking as follows: 

( 1 ) Operate Engine While Listening to Radio. An irregular 
clicking, which continues a few seconds after the engine is shut off, 
is caused by the regulator. 

(2) A whining noise, which varies with engine speed and con- 
tinues a few seconds after engine is shut off, is caused by the generator. 

b. Noise Caused by Regulator. 

( 1 ) Check all connections to regulator. 

(2) Check capacitive-type condenser for tightness. 

(3) Check regulator mounting bolts for tightness, and correct 
placement of toothed lock washers. 

(4) After checking as specified in steps (1), (2), and (3) above, 
test for noise. 

(5) If noise is still present, replace condenser attached to regula- 
tor. Then test for noise. 

(6) If noise still is present, replace condenser attached to gen- 
erator “A” terminal. Again test for noise. 

c. Noise Caused by Generator. 

(1) Inspect filter to make certain it is tight. 

(2) Check ground cable. 

(3) If necessary, replace condenser. 

d. Noise Observed Only While Vehicle Is In Motion. 

(1) Inspect and tighten bond straps (par. 220). 

(2) Inspect and tighten all points where toothed lock washers 
are used. 

53. TRAILER SERVICE BRAKE SYSTEM. 

a. Slow Brake Application. 

(1) Low Brake Line Pressure. Check air pressure at truck 
coupling ends. Air supply should not be less than 70 pounds for 
proper application. 

(2) Bent Rod in Chamber or Cylinder. Straighten or re- 
place rod. 

(3) Excessive Travel in Chamber or Cylinder Push Rod. 
Adjust brakes. 

(4) Restriction in Line. Clean or replace tubing or hose. 
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(5) Leaking Diaphragm in Brake Chamber, or Leaking 
Cylinder. Replace diaphragm or tighten bolts. 

(6) Binding Levers and Brake Arms. Lubricate and loosen. 

(7) Dirt Under Relay Exhaust Valve or Diaphragm. Clean 
relay valve. 

(8) Dirty Air Filter. Clean air filter. 

b. Slow Brake Release. 

(1) Dirty Air Filter. Clean air filter. 

(2) Brake Valve Lever on Truck Not Returning Fully 
to Stop. Adjust truck brake control rod (par. 46 h (1)). 

(3) Binding Cam or Binding Slack Adjuster or Brake Arm. 
Lubricate and aline properly. 

(4) Brake Chamber Rod Travel Is Excessive. Adjust brake 
chamber rod (par. 224). 

(5) Restriction in Tubing or Hose. Clean or replace tubing 
or hose. 

(6) Improper Seating of Valves. Clean or replace valve. 

c. Emergency Brake Failing to Hold. 

(1) Dirt Under Emergency Valve, Diaphragm, or Valve 
Stem. Clean or replace emergency valve diaphragm or valve stem. 

d. No Brakes on One or More Wheels. 

(1) Sheared Key in Brake Arm. Replace key. 

(2) Clevis Pin out of Levers or Rods. Replace clevis pin. 

(3) Broken Camshaft. Replace camshaft. 

(4) Out of Adjustment. Adjust brakes (par. 224). 

(5) Chamber Diaphragm Leaking. Replace diaphragm (par. 

24). 

(6) Lining Worn. Replace shoes (par. 225). 



e. One or More Brakes Running Hot. 

(1) Return Spring Broken in Hub. Replace return spring 
(par. 225). 

(2) Key Sheared in Brake Arm. Replace key. 

(3) Return Spring Missing on Levers. Replace return 
spring (par. 231). 

(4) Rust on Clevis and Clevis Pins. Lubricate linkage (par. 

22 ). 

(5) Rusty Anchor Pin. Lubricate anchor pin (par. 22). 

(6) Hand Brake Not in Complete “Off” Position. Release 
hand brake. 
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(7) Binding Brake Lever or Rods. Lubricate brake lever 
and rods (par. 22). 

(8) Brake Return Spring Worn. Replace brake return 
spring (par. 225). 

(9) Lever Return Springs Loose, Not Enough Tension. 
Replace spring or lengthen the distance between the two coupling 
points. 

54. TRAILER PARKING BRAKE SYSTEM. 

a. One or More Brakes Running Hot. 

(1) Handwheel Not in Complete “Off” Position. Release 
handwheel. 

(2) Woodruff Key Sheared in Brake Arm. Replace key. 

(3) Broken or Missing Return Springs. Replace return 
springs. 

(4) Rusty Clevis or Clevis Pins. Lubricate clevis and pins 
(par. 22). 

(5) Rusty Anchor Pins. Lubricate anchor pins (par. 22). 

(6) Rods Not Adjusted Properly. Adjust rods (par. 231). 

b. One or More Brakes Not Holding. 

(1) Woodruff Keys Sheared in Brake Arm. Replace key. 

(2) Clevis Pin Out of Clevis at Brake Rod Arm. Replace 
clevis pin. 

c. No Brakes. 

(1) Broken Cable or Chain. Replace cable or chain. 

(2) Cable Disconnected From Operating Shaft. Refasten 
cable. 

(3) Broken Center Lower Rod. Replace rod. 

(4) Broken Center Upper Rod. Replace rod. 

(5) Broken Sheave Lever Rod. Replace rod (pars. 233 and 
234). 

55. TRAILER DOLLY, 
a. Whipping Trailer. 

( 1 ) Worn Drawbar Eye. Replace drawbar eye. 

(2) Loose Drawbar Hinge Brackets. Tighten hinge bolts 
or replace. 

(3) Loose Drawbar Eye. Tighten drawbar nut. 

56. TRAILER LIGHTS SYSTEM. 

a. Failure to Illuminate When Other Lamps Light. 

(1) Burnt Out Lamp. Replace lamp. 

(2) Break or Ground in Circuit. Check connections. 
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(3) Stop Light Switch Impaired. Check and replace if nec- 
essary. 

(4) Lamp Loose or Improperly Mounted in Socket. Make 
sure lamp terminals engage socket terminals firmly. 

b. Lamps Dim. 

(1) Lamps Loose or Improperly Mounted in Sockets. Push 
lamp fully into socket. 

(2) Lamp Blackened. Replace lamp. 

(3) Poor Connections at Socket or Ground Leak. Check 
socket, circuit, and insulation. 

c. Lamps Go On and Off, or Flicker. 

(1) Loose Wire Connection or Intermittent Ground. 

Check wires and insulation; repair and tighten. 



57. TRAILER WHEELS AND TIRES. 



a. Wobbly Wheels. 

(1) Loose Bearings. Adjust bearings (par. 256 c (5)). 

(2) Burnt Out Bearings. Replace bearings (par. 256). 

(3) Tires Not Mounted True on Rims. Adjust tires on rims 
(par. 257). 

b. Bearings Running Hot. 

(1) Improper Bearing Adjustment. Adjust bearings (par. 
256 c (5)). 

(2) Insufficient Lubrication. Lubricate wheels (par. 22). 



c. Throwing Grease at Drum. 

(1) Overlubricated. Decrease frequency or amount of lubri- 
cation. 

(2) Worn Felt Grease Retainer. Replace grease retainer. 

d. Throwing Grease at Hub Cap. 

(1) Cap Not Sufficiently Tightened. Tighten cap. 

(2) Imperfect Gasket. Replace gasket. 



e. Air Leakage. 

(1) Valve Cap Missing or Cap Seal Broken. Replace with 
new cap. 

(2) Valve Core Loose. Retighten valve core. 

(3) Valve Core Damaged. Replace with new core. 
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Section XIII 

ENGINE DESCRIPTION AND MAINTENANCE 

IN VEHICLE 

58. DESCRIPTION AND DATA. 

a. Description (figs. 27 and 28). The Hercules DFXE is a 
4-cycle, 6-cylinder, in-line, Diesel-type engine. The valve mechanism 
is the overhead type with the valves located in the cylinder head. 
The crankcase and cylinder block are cast integral to provide maxi- 
mum rigidity. A three-point flexible mounting supports the engine 
in the chassis. At the rear, the engine support arms are mounted on 
brackets which are riveted to the side frame members; the front 
support rests on spacers inside the side frame members and are 
secured by bolts to the spacers and side frame members. The engine 
is cooled by fluid drawn from the radiator by a gear-driven pump, 
which forces it through a long water manifold into the water jackets 
of the engine. The thermostat is located above the cylinder head at 
the front of the engine. The fuel injector pump is mounted on the 
left side of the engine and is driven by a positive drive coupling. 
The fuel supply pump, which consists of a mechanically-operated 
pump unit and a hand-operated priming pump unit, is mounted on 
the side of the injector pump. To shut off the engine, a fuel shut-off 
solenoid switch is provided above the rear end of the injector pump. 
Attached to the rear of the fuel injector pump is the governor. The 
generator and water pump are installed on the right side of the 
engine. The water pump is driven by the camshaft gear, and the 
generator is driven directly through the water pump. The air com- 
pressor, which is mounted on the right side of the engine at the 
front, is driven by the fan belts. Ventilation of the crankcase is 
through the breather at the rear of the compressor. The cranking 
motor, mounted on the lower right side of the engine toward the 
rear, drives the engine through the flywheel gear teeth. Three oil 
filters are installed on a bracket on the right side of the engine above 
the generator. The exhaust manifold, in two sections, is bolted to 
the right side of the cylinder heads. The air intake manifold, bolted 
to the top of the cylinder heads, has dual air cleaners attached. To 
aid in cold weather starting, the air manifold is equipped with a fuel 
oil burning element (starter-burner assembly) which is operated 
at the same time as the cranking motor. 
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A— THERMOSTAT HOUSING D— AIR CLEANERS 
B— STARTER BURNER E-CHASSIS PLATE 

C— AIR INTAKE MANIFOLD F — L. H. FRONT FENDER 



RA PD 321340 



Figure 29 — Engine Installed — Left Side View 



!)• Dflts* 

Make 

Model 

Number of cylinders 

Bore 

Stroke 

Displacement 

Net 

Brake horsepower at 1,600 rpm 

Governed speed 

Crankcase capacity 

Cooling system capacity 

Fuel 

Serial number location 



5% in. 

6 in. 

893 cu in. 

178 

201 

1,600 rpm 

26 qt 

61 qt 

45 cetene Diesel fuel oil 
Right-hand side of cylinder block 
at rear of generator 

59. INTAKE MANIFOLD. 

a. Description (fig. 29). The intake manifold is bolted to the 
top of the left side of the cylinder heads. Air enters through the two 
air cleaners which are attached to the manifold. The starter burner 
element is bolted to the upper side near the front end. 
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HOOD BRACE PIN 

HOOD BRACE RADIATOR STAY ROD 

REAR HALF 
EXHAUST MANIFOLD 



FRONT HALF 
EXHAUST MANIFOLD 



IOMETER 



thermostat 
by-pass tube 



Ofc FILTERS 



AIR COMPRESSOI 



VALVE TAPPET 
COVER 



ENGINE 
OIL FILLER 



RA PD 321311 

Figure 30 — Engine Installed — Right Side View 

b. Removal. 

(1) Remove Air Cleaners (fig. 29). Unscrew the wing screw 
from each air cleaner and remove the air cleaners. 

(2) Remove Cylinder Head Covers. Remove the attaching 
screws and lock washers which secure the two cylinder head covers 
(fig. 31). Lift off the cylinder head covers and gaskets. 

(3) Disconnect Starter Burner Lines. Pull the two wires 
from the pressure switch terminals (fig. 56). Unscrew the connector on 
the fuel line from hand priming pump at the T-fitting under the 
pressure switch (fig. 56). Remove the one starter burner housing 
cover cap screw which secures fuel oil line and wire clip. 

(4) Remove Water Outlet Manifold. Remove water outlet 
manifold as instructed in paragraph 61 b. 

(5) Remove Air Intake Manifold. Remove the 12 attaching 
screws and lock washers from the air intake manifold. Lift off the 
manifold and four gaskets. 
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(6) Remove Starter Burner. Remove starter burner from the 
manifold as instructed in paragraph 82 b (1). 

c. Installation (figs. 29, 31, and 56). 

(1) Install Air Intake Manifold. Position four new air intake 
gaskets and manifold on cylinder heads. Install 12 attaching screws 
and lock washers. Draw up nuts evenly. 

(2) Install Water Manifold. Install water outlet manifold 
as instructed in paragraph 61 c. 

(3) Install Starter Burner. Install starter burner as in- 
structed in paragraph 82 b (4). 

(4) Install Cylinder Head Covers. Install cylinder head 
covers as described in paragraph 63 c. 

(5) Install Air Cleaners. Place air cleaner in position and 
tighten wing screw into manifold. Install the second air cleaner in 
a similar manner. 

60. EXHAUST MANIFOLD. 

a. Description (figs. 30 and 31). The exhaust manifold is bolted 
to the right-hand side of the cylinder heads. The front exhaust 
manifold fits inside the end of the rear exhaust manifold to make 
a continuous unit. The exhaust manifold carries exhaust gases from 
the cylinders back to the exhaust pipe to which it is bolted. 

b. Removal (fig. 30). 

( 1 ) Remove Front Exhaust Manifold Section. Remove the 
six stud nuts and plain washers which secure the manifold to the 
cylinder head. Pull the manifold away from the cylinder head and 
from the rear section of the manifold. Remove the manifold gaskets. 

(2) Remove Rear Exhaust Manifold Section. Remove the 
three manifold flange bolts, lock washers, and plain washers. Remove 
the six stud nuts and plain washers which attach the manifold to 
the rear cylinder head. Pull the manifold away from the cylinder 
head and pull it forward from the exhaust pipe. Remove the manifold 
gaskets. 

c. Installation (figs. 30 and 31). 

( 1 ) Install Rear Exhaust Manifold Section. Clean cylinder 
head parts and manifold parts to remove rust, scale, carbon deposits, 
and any gasket material. Place new exhaust manifold gaskets on the 
studs. Position manifold with rear flange against companion flange 
of exhaust pipe. Install three manifold flange bolts, lock washers, and 
plain washers, but do not draw the bolts tight. Install six stud nuts 
and plain washers; then tighten three flange bolts. 
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(2) Install Front Exhaust Manifold Section. Clean 
cylinder head and manifold parts as in step ( 1 ) above. Place new 
gaskets on studs. Place connecting ring over the end of the front 
manifold. Position front manifold so that it fits inside rear exhaust 
manifold. Install six stud nuts and plain washers. 

61. WATER OUTLET MANIFOLD. 

a. Description (figs. 31 and 32). The water outlet manifold is 
a long hollow casting which is bolted to the top of the cylinder heads 
to the left of the cylinder head covers. Water enters the manifold 
from the engine through two flanged openings, one for each cylinder 
head. The thermostat housing is attached to the front end of the 
manifold by four studs. The heat indicator is inserted into the rear 
end of the manifold. 

b. Removal (figs. 31 and 32). 

( 1 ) Drain the Manifold. Open the drain cock under the 
radiator and drain the coolant until the water outlet manifold is 
empty. 

(2) Loosen Hose. Loosen hose clamps on the thermostat by- 
pass tube upper hose and the radiator water inlet tube hose. Slide 
the hose away from the thermostat housing and the radiator. 

(3) Remove Heat Indicator. Loosen connector nut which 
secures heat indicator to rear end of manifold. Pull out heat indicator. 

(4) Remove Cylinder Head Covers. Remove attaching cap 
screws and lock washers from cylinder head covers, and lift off the 
covers and gaskets. 

(5) Remove Manifold. Remove four attaching cap screws and 
lock washers from manifold. Lift off water manifold and gaskets. 

c. Installation (figs. 31 and 32). 

( 1 ) Position Manifold. Place new gaskets on two cylinder 
head water outlet ports. Position water manifold on cylinder heads. 
Install four attaching cap screws and lock washers. 

(2) Install Cylinder Head Covers. Place cylinder head 
cover gaskets and cover in position, and install attaching cap screws 
and lock washers. 

(3) Install Heat Indicator (fig. 31). Insert heat indicator 
in opening in rear end of water manifold. Draw up connector nut 
which secures indicator to manifold. 

(4) Connect Hose. Work the radiator water inlet tube hose 
over the tube at the top of the radiator. Tighten the hose clamps. 
Work the thermostat by-pass tube upper hose over the end of the 
thermostat housing tube. Tighten the hose clamps. 

(5) Refill the Cooling System. Remove the radiator fill cap 
and fill the cooling system (par. 88 c). 
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A— AIR INTAKE MANIFOLD H— ROCKER ARM SHAFT BRACKET 

B — CYLINDER HEAD STUD NUT J— EXHAUST MANIFOLD 

C— WATER OUTLET MANIFOLD K — ROCKER ARM SHAFT OUTER SPRING 

D— CYLINDER HEAD L -VALVE ROCKER ARM ASSEMBLY 

E— VALVE PUSH ROD ASSEMBLY M— ROCKER SHAFT SPRING WASHER 

F — ROCKER ARM SHAFT N— ROCKER SHAFT WASHER SCREW 

G— INNER SPRING P— ENGINE LIFTING EYE 

RA PD 321352 

Figure 32 — Engine Cylinder Head — Cover Removed 

62 . CYLINDER HEAD AND GASKET REPLACEMENT. 

a. Description. 

(1) Cylinder Head (figs. 31 and 32). There are two cylinder 
heads, one for the front three cylinders and one for the rear three 
cylinders. The cylinder heads contain the valve assemblies and 
the valve push rod assemblies. Attachment of the cylinder heads 
to the cylinder block is by means of studs and stud nuts. The cylin- 
der heads are enclosed at the top by cylinder head covers. 

(2) Cylinder Head Gasket. Each cylinder head has a gasket 
(G509-0 1-93809) made of solid sheet copper which is annealed to 
make it as soft as possible. 
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b. Removal of Cylinder Head and Gasket. 

( 1 ) Remove Engine Hood. Remove engine hood as described 
in paragraph 204. 

(2) Drain Engine Coolant. Open radiator drain cock and 
allow coolant to drain. 

(3) Disconnect Fuel Lines. Disconnect three fuel lines, 
which are attached to the cylinder head covers, at the connector nuts 
above rear of engine. 

(4) Remove Cylinder Head Cover Cap Screws and Lock 
Washers. Lift off covers and gaskets. 

(5) Remove Water Outlet Manifold. Remove water outlet 
manifold as instructed in paragraph 61 b. 

(6) Remove Air Intake Manifold. Remove air intake mani- 
fold as instructed in paragraph 59 b. 

(7) Remove Exhaust Manifold. Remove exhaust manifold 
as instructed in paragraph 60 b. 

(8) Remove Rocker Arm Assemblies. Remove rocker arm 
assemblies as instructed in paragraph 64 b. 

(9) Remove Push Rods. Lift out push rods from cylinder 
heads. 

(10) Lift Off Cylinder Heads. Unscrew cylinder head stud 
nuts by turning them one-quarter turn, in sequence shown in figure 
33. Lift off cylinder heads. Lift off gaskets. 



c. Installation of Cylinder Head and Gasket. 



(1) Install Gaskets. Thoroughly clean the upper surface of 
the engine blocks, and lower surfaces of the cylinder heads, and the 
surfaces of the gaskets to remove carbon and any foreign matter. 
Apply sealing compound to the gaskets, and place gaskets carefully 
over the cylinder head studs. If gaskets are deeply scratched or 
scored, use new gaskets (G509-0 1-93809). 

(2) Install Cylinder Heads. Lower cylinder heads carefully 
on the cylinder head studs, being careful to avoid damaging the gas- 
ket. Place the plain washers and stud nuts on studs and turn the 
nuts down finger-tight. Tighten the nuts in sequence (fig. 33). 
Start with nut No. 1 and progress numerically. Do not tighten nuts 
the first time around. Use torque-indicating wrench and extension 
adapter to obtain final tightening of nuts. Go over nuts several 
times so that wrench indicates 300 foot-pounds when nuts are finally 
tightened. 

(3) Install Push Rods. Place push rods in their openings 
in cylinder blocks. Make sure lower end of rod fits into valve tappet 
guide (fig. 36). 
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Figure 33 — Sequence for Tightening Cylinder Head Stud Nuts 

(4) Install Rocker Arm Assemblies. Install rocker arm 
assemblies as instructed in paragraph 64 c. 

(5) Install Exhaust Manifold. Install exhaust manifold as 
instructed in paragraph 60 c. 

(6) Install Air Intake Manifold. Install air intake manifold 
as instructed in paragraph 59 e. 

(7) Install Water Outlet Manifold. Install water outlet 
manifold with procedure outlined in paragraph 61 o. 

(8) Install Cylinder Head Covers. Install cylinder head 
covers as instructed in paragraph 63 c. 

(9) Connect Fuel Lines. Connect the disconnected ends of 
the three fuel lines leading from the hand priming pump and the 
fuel pressure gage by screwing them together at the connector fittings 
above the rear of the engine. 

(10) Install Engine Hood. Install engine hood as instructed 
in paragraph 204 c. 

63. VALVE ADJUSTMENT. 

a. Removal of Cylinder Head Covers (fig. 31). Remove cylinder 
head cover cap screws and lift off front and rear cylinder head covers 
and gaskets. 

b. Adjustment of Valves (fig. 34). Start engine and run until 
warmed up. Loosen nut on top of rocker arm adjusting screw, and 
adjust valves by turning adjusting screw. Insert feeler gage be- 



Digitized by 



e 



146 



Original from 

UNIVERSITY OF CALIFORNIA 






Digitized by 



TM 9-768 

63-64 



Engine Description and Maintenance In Vehicle 




A— ROCKER ARM 

B— ROCKER ARM ADJUSTING SCREW 
C— FEELER GAGE 
D— ADJUSTING SCREW NUT 

E_ VALVE PUSH ROD RA PD 321403 



Figure 34 — Adjusting Valves 

tween rocker arm and valve stem. Set clearance of intake valves 
at 0.010 inch, and exhaust valves at 0.016 inch. Tighten nut on ad- 
justing screw when proper clearance is made. 

c. Installation of Cylinder Head Covers (fig. 32). Place cylin- 
der head cover gaskets and covers on cylinder heads. Install cylinder 
head cover cap screws, washers, and lock washers. On the left rear 
cap screw of the front cylinder head, install cable clip which secures 
the fuel line from the hand priming pump and the wire from pressure 
switch to junction block (fig. 32). 



64. ROCKER ARM ASSEMBLIES. 



a. Description (figs. 32 and 35). There are 12 rocker arm 
assemblies, which operate the intake and exhaust valves of the engine. 
The rocker arm assemblies pivot on a hollow shaft which is attached 
by means of shaft brackets to each cylinder head. 
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A— CYLINDER HEAD 
B— MANIFOLD STUD 
C— VALVE TAPPET 
D— VALVE TAPPET GUIDE 
E— VALVE TAPPET GUIDE WASHER 
F— VALVE TAPPET GUIDE SCREW 
LOCK WASHER 

G— VALVE TAPPET GUIDE SCREW 



H— VALVE PUSH ROD ASSEMBLY 
J—VALVE ROCKER ARM 
ADJUSTING SCREW 
K— VALVE ROCKER ARM 

ADJUSTING SCREW NUT 
L— VALVE ROCKER ARM ASSEMBLY 
M— VALVE ROCKER ARM BUSHING 

RA PD 321450 



Figure 35 — Cylinder Head and Valve Push Rod Assembly 

b. Removal. 

(1) Remove Cylinder Head Covers. Remove cylinder head 
cover cap screws and lift off front and rear cylinder head covers 
and gaskets. 

(2) Loosen Assembly From Cylinder Head (fig. 32). Loosen 
lock nuts and valve rocker adjusting screws from rocker arm of as- 
sembly which is to be removed. Back off adjusting screw in each 
rocker arm until rocker arm is free. Cut and remove locking wire 
from rocker arm bracket screws. Progressively loosen bracket screws 
by one-quarter turns until all screws are loosened. Remove screws 
and lift the rocker arms, shaft, and bracket assemblies from the 
cylinder head. 

(3) Remove Rocker Arms from Rocker Arm Shaft (fig. 32). 
Remove rocker shaft washer, screws, spring washers, and outer springs 
from ends of rocker arm shaft. Slide each valve rocker arm, shaft 
bracket, and inner spring from shaft. 

c. Installation. 

(1) Assemble Rocker Arms on Rocker Arm Shaft (fig. 32). 
Position one bracket at center of shaft. Slide a rocker arm, an inner 
spring, a rocker arm, a bracket, and a rocker arm onto shaft at either 
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A— GUIDE SCREW 
B— PUSH ROD 
C— VALVE TAPPET GUIDE 
D— GUIDE WASHER 
E— TAPPET 



RA PD 321471 

Figure 36 — Valve Tappet Guide 



end and in the given sequence. Install outer spring, spring washer, 
and washer screw. Slide rocker arms, springs, and bracket on other 
end of shaft and in given sequences. Install outer spring, washer, 
and screw. 



(2) Install Rocker Arm and Shaft Assembly on Cylinder 
Head (fig. 32). Position the assembly on cylinder head with shaft 
brackets over locating screws and ball surface of adjustment screws 
in push rod cups. Make sure push rods have not been removed from 
valve tappets. If necessary, remove tappet inspection plate located 
on right side of engine block. If necessary, back off adjustment screws 
until each rocker arm is free. Install rocker arm shaft bracket screws. 
Install locking wire in screws at each bracket, locking the screws in 
pairs. Install tappet inspection plate if removed. 

(3) Preliminary Valve Adjustment. The rocker arms are 
given a preliminary adjustment to provide for operating the engine 
until it is warm so that valves can be properly adjusted as outlined 
in paragraph 63 b. Make preliminary adjustment to provide a 
clearance of 0.021 inch between rocker arm and exhaust valve stems, 
and 0.015 inch between rocker arms and inlet valve stems. 



(4) Install Cylinder Head Covers. Install cylinder head 
covers as instructed in paragraph 63 c. 

(5) Final Valve Adjustment. Make final valve adjustment 
with motor warm as outlined in paragraph 63 b. 
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65. PUSH RODS. 

a. Description (figs. 32 and 35). The push rods are assembled 
between the top of the valve tappets and the valve rocker arm. The 
push rods operate the rocker arms which in turn operate the valves. 

b. Removal. Remove rocker arm assembly (par. 64 b). Lift 
out push rods from cylinder block. 

c. Installation. Place push rods in their opening in cylinder 
blocks, and make sure lower end of rod fits into valve tappet guide 
(fig. 36). Install rocker arm assembly (par. 64 c). 

66. OIL PAN ASSEMBLY. 

a Description (fig. 37). The engine oil pan, which is a reservoir 
for the engine oil, is attached to the lower side of the engine block. 
The oil pan contains a fine wire mesh strainer which prevents particles 
of foreign matter from entering the oil pump suction line. The bayo- 
net-type gage on the right side indicates the amount of oil in the 
oil pan. 

b. Removal (fig. 37). Remove drain plug from bottom of oil 
pan and drain oil. Remove cranking motor (par. 96). Remove 
bayonet gage. Unscrew gage tube. Remove oil pan strainer attach- 
ing screws, and lower the strainer and gasket from oil pan. Support 
oil pan from below on blocks. Remove cap screws which secure oil 
pan to engine, and lower the pan to ground. 

c. Installation (fig. 37). Wash out oil pan thoroughly. Clean 
oil strainer in dry-cleaning solvent. Install oil pan gasket, coating 
pan side of gasket with a thin coating of joint and thread compound, 
type “B.” Set oil pan in position and install attaching cap screw and 
lock washers. Install cranking motor (par. 96 c). Install oil gage 
tube and bayonet gage. Install oil pan strainer gasket (G 156-01- 
94026) and oil strainer. Install drain plug. Fill crankcase with 
proper grade of fresh oil until oil is at “4/4” mark on the gage. 
(Quantity required is 26 quarts.) Run engine about 4 or 5 minutes 
and stop engine. Allow engine to rest for about Vi minute and 
measure oil level. If oil is not up to “4/4” mark, add enough oil 
to bring it to this level. Inspect for oil leaks at oil pan. 



Section XIV 

ENGINE REMOVAL AND INSTALLATION 



67. PRELIMINARY INSTRUCTIONS. 



a. Removal of the engine from the chassis involves, in addition 
to common hand tools, the use of a wrecker truck or a chainfall 
capable of lifting 5,000 pounds. The special engine lifting eyes 
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(41-E-626) will be used if available. Block the truck to prevent it 
from moving. Provide wooden blocks of various sizes to block up 
the engine on the floor, including at least two pieces approximately 
12 by 12 by 12 inches, for the front of the engine. 

68. ENGINE REMOVAL. 

a. Drain Engine (fig. 37). Place a drain pan under engine. 
Remove oil pan strainer cap plug, and allow lubricant to drain. 
Install plug. 

b. Remove Radiator. Remove radiator as instructed in para- 
graph 91. 

c. Remove Floorboard and Toeboard. 

(1) Remove Floorboard (L, fig. 7). Remove attaching screws 
from floorboard and lift out floorboard. 

(2) Remove Toeboard. Remove cotter pin which secures ac- 
celerator pedal rod to bell crank. Remove pedal rod from bell crank. 
Lift pedal off toeboard. Remove three bell crank bracket bolts which 
secure bell crank to toeboard. Remove attaching screws from toe- 
board and lift out toeboard. 

d. Remove Auxiliary Transmission Shifting Lever Assembly. 
Remove auxiliary transmission shifting lever assembly as instructed 
in paragraph 134 c. 

e. Remove Front Propeller Shaft Assembly. Remove bolts 
from front propeller shaft flange yokes, and lower shaft assembly 
from vehicle. 

f. Disconnect Linkage From Transmission. Disconnect link- 
age as instructed in paragraph 134 e. 

g. Remove Transmission Shifting Lever (fig. 99). Remove 
the four cap screws which attach shifting lever and housing to trans- 
mission. Lift off the assembly. Cover the opening with a clean cloth 
to prevent anything from dropping into the case. 

h. Disconnect Exhaust Pipe. Remove the three cap screws, 
lock washers, and plain washers which attach the exhaust pipe to 
the exhaust manifold. Loosen the U-bolt at rear end of exhaust pipe. 
Work the exhaust pipe back into muffler until it breaks loose from 
manifold. 

i. Disconnect Wiring, Fuel Lines, Oil Lines, and Cables. 

(1) Disconnect Stop Control Solenoid Wire. Remove the 

terminal nut and lift off yellow-red wire from terminal post on top of 
stop control solenoid. Remove wire clip from solenoid mounting screw. 
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(2) Disconnect Starter Burner Wire (fig. 56). Disconnect 
pressure switch to junction block wire from pressure switch on top 
of starter burner. Remove wire clip from starter burner housing cover. 

(3) Remove Wire Clip From Front Cylinder Head Cover. 
Remove front cylinder cover rear cap screw, and lift off wire clip. 

(4) Disconnect Fuel Priming Pump and Fuel Pressure 
Gage Lines. Unscrew connectors from three fuel lines in front of 
cowl above engine. Tag the lines to identify lines for installation in 
same position. 

(5) Remove Heat Indicator (fig. 31). Unscrew coupling nut 
which secures heat indicator bulb to rear end of water manifold. 
Pull out the bulb. 

(6) Disconnect Feed and Return Fuel Lines. Unscrew con- 
nectors of the feed and return fuel lines on the left frame rail at left 
side of engine. 

(7) Disconnect Throttle Control Wire. Loosen set screw 
and remove throttle control wire from throttle rod control collar. 
Loosen cable positioning clip on left side of engine and pull out cable. 

(8) Disconnect Tachometer Cable. At front right side of 
engine, unscrew tachometer cable knurled nut from tachometer 
adapter. 

(9) Disconnect Generator Wires. Disconnect generator wires 
at the generator as instructed in paragraph 114 <1. 

(10) Disconnect Cranking Motor Cables and Wires. Dis- 
connect cranking motor cables and wires at the cranking motor as 
instructed in paragraph 96 b. 

(11) Disconnect Oil Gage Lines (fig. 81 ). Unscrew connectors 
on two oil gage lines in front of cowl on right side of engine. 

(12) Disconnect Wiring Harness From Bell Housing. From 
inside cab, remove two wiring harness clips from top of bell housing. 

(13) Loosen Speedometer Cable. Unscrew knurled nut which 
secures speedometer cable to instrument on panel. Pull cable down 
until it is slack in order to prevent binding on bell housing. 

j. Remove Air Lines. Unscrew connector on air compressor to 
air reservoir line at the compressor. Unscrew connectors on air com- 
pressor to governor line at the compressor and at governor. Remove 
clips from the line, and lift it out to prevent damage. Unscrew front 
connectors on air lines to front trailer connections, and bend the air 
lines down inside right and left frame rails to prevent damage to 
the lines. 

k. Remove Steering Gear. 

(1) Remove Left Front Wheel. Remove left front wheel as 
instructed in paragraph 184. 
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(2) Remove Steering Wheel. Remove steering wheel as in- 
structed in paragraph 191. 

(3) Disconnect Steering Column (fig. 83). Remove two bolts 
from hand control valve clamp (B, fig. 7). Remove clamp and pull 
hand control valve lines away from steering column. Remove two 
dash bracket bolts and remove dash bracket cap. Unscrew clutch and 
brake pedal pads. Work the steering column escutcheon off the end 
of the steering column (fig. 83). Remove cable clamp screw from 
clamp on lower end of steering column in front of cowl. Pull out 
horn wire plug from connector under lower end of steering column 
(fig. 37). 

(4) Remove Trunnion Bolt (fig. 147). From underneath the 
steering gear housing, remove trunnion bolt nut and lock washer. 
Pull out trunnion bolt from the steering gear and steering gear frame 
bracket inside the left frame rail. Remove two screws which secure 
spacer bumper in its seat on front spring (fig. 144). Remove bumper. 

(5) Remove Rear of Drag Link From Steering Arm (fig. 
148). Remove cotter pin, sp r ing plug, and bearing seat from rear end 
of drag link. Place the steering wheel temporarily on the steering 
column, and turn the front wheels until the steering arm is in a 
position where it is possible to remove the drag link from the steering 
arm by tapping the drag link inward. After removing drag link, turn 
the steering arm until it points down toward end of steering gear. 
Lift off steering wheel again. 

(6) Remove Steering Gear. Support weight of steering gear 
from below. Remove two steering gear bracket cap bolts, and remove 
bracket cap from front spring rear hanger bracket. With one man 
in cab to guide top of steering column, work the steering gear housing 
forward and remove it at front of vehicle. 

l. Remove Bayonet Gage. Pull bayonet gage out of right side 
of engine to prevent damage. 

m. Remove Horn. Remove left horn wire terminal screw and 
pull off wire. Remove left horn attaching bolts and lift off horn. 

n. Lift Out Engine. 

(1) Remove Mounting Bolts (fig. 38). Remove cotter pin 
castle nut, spring washer, and mounting bolt spring from each of four 
rear engine mounting bolts. Remove bolts. Remove cotter pin and 
nut from each of four front engine mounting bolts. Pull out mounting 
bolts from front engine support, but allow bolts to remain in the 
support spacers to hold them in place while the engine is being 
removed. 
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A— AIR COMPRESSOR PULLEY 
B— FAN HUB 

C— FRONT ENGINE SUPPORT 
D— SUPPORT SPACER 
E— CRANKSHAFT PULLEY 
F— FRONT ENGINE MOUNTING BOLT 

G— FAN BELT RA PD 321404 

Figure 38— Front Engine Mounting Bolts 

(2) Attach Lifting Sling (fig. 39). Attach one end of a chain 
sling to lifting eye (41-E-626) installed on rear cylinder head stud 
(fig. 32). Pass other end of sling around fan mounting bracket, and 
secure the front end of the sling. 

(3) Lift Out Engine (fig. 39). Place one man in cab to guide 
transmission and one man on each side of engine. Lift engine until 
front engine support breaks away from the support spacers. Move 
engine straight forward and then up. Proceed slowly with removal 
to avoid damaging parts of the engine. After engine is clear of chassis, 
place it on the floor, resting on blocks. Do not allow the weight of the 
engine to rest on the oil pan. Place large blocks on each side under the 
lugs just behind the front engine support. Place blocks under lowest 
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part of clutch housing and under transmission. When engine is level, 
place blocks under each side at the rear engine support legs to 
prevent it from falling sideways. Remove chain fall and sling. 
CAUTION: Do not block front engine support as engine will pivot 
around the support. 

69. ENGINE INSTALLATION. 

a. Attach Lifting Sling. Attach a lifting sling as described in 
paragraph 68 n (2). 

b. Place Engine in Chassis. Lift engine from floor to test 
balance. Adjust chain if necessary so that transmission is slightly 
lower than front end of engine. Guide the unit into position slowly, 
so that parts will not be broken. Before lowering the front end of 
the engine, see that the front engine support spacers are held in 
place by the bolts which pass through the frame and part way into 
the spacers. Guide the rear support lugs onto the rear engine 
support brackets. Lower the front end until the front engine sup- 
port is resting on the spacers. 

c. Install Engine Mounting Bolts (fig. 38). Raise the rear end 
of the engine sufficiently to insert the insulator and insulator retainer 
between the engine and the rear engine support brackets. Aline the 
holes and insert the rear engine mounting bolts. Place the left side 
bolts in from above; and install the mounting bolt spring, spring 
washer, nut, and cotter pin from underneath. Install the right side 
rear bolt in the same manner. Install the right side front bolt from 
the bottom with the mounting bolt spring, spring washer, nut, and 
cotter pin on top. At the front end of the engine, aline the holes 
of the front engine support with the spacers by prying the engine 
support forward or back. Tap the front engine bolts into place 
through the engine support. Install the nuts and cotter pins. 

d. Install Steering Gear. 

(1) Position Steering Gear. From front end of vehicle, in- 
sert steering column and steering gear between left side of engine 
and frame side rail. Work steering gear into place so that the cam 
lever shaft fits into the front spring rear hanger bracket. Make 
sure the steering column passes between the engine and the chassis 
wiring harness, and between the hand control valve air lines and the 
left frame side rail. Place the escutcheon plate over the end of 
the steering column before moving the steering gear all the way up 
(fig. 83). Install steering gear bracket cap and cap bolts, but do 
not tighten. 

(2) Connect Drag Link (fig. 147). Place steering wheel tem- 
porarily on steering column, and move the steering arm until the drag 
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link and the steering arm ball are in line. Tap the drag link to enter 
the steering arm ball in the opening. Install the bearing seat and 
spring plug, but do not adjust. 

(3) Install Trunnion Bolt (fig. 147). From inside the left 
side frame rail, insert the trunnion bolt through the steering gear 
frame bracket. Place a toothed lock washer between the frame 
bracket and the steering gear housing. Insert the bolt through the 
toothed lock washer and the steering gear housing, and install the 
lock washer and nut, but do not tighten. 

(4) Install the Bracket Column Cap (fig. 83). Place the 
dash bracket cap in position around the steering column. Install the 
two bracket bolts, but do not tighten. 

(5) Tighten Steering Gear Attaching Bolts. Aline the 
steering gear so that it fits into the front spring rear hanger bracket 
and into the dash bracket. Pry the steering gear to the left as far 
as possible. Tighten the steering gear bracket cap bolts and the 
dash bracket cap bolts. Tighten the trunnion bolt. 

(6) Install Air Lines and Chassis Wiring Harness. Place 
a wiring clamp around the steering column in front of the cowl to 
secure the hand control valve air .lines and chassis wiring harness. 
Position the hand control valve on the right side of the steering 
column. Install hand control valve clamp and clamp bolts. 

(7) Install Steering Wheel. Install steering wheel as out- 
lined in paragraph 191 b. Connect the horn button wire to the horn 
wire leading from the chassis wiring harness. 

(8) Install Front Wheel. Install front left wheel as de- 
scribed in paragraph 184 c. 

e. Install Air Lines. Bend the two air lines into place at the 
front trailer connections. Screw the tube connectors to the fittings. 
Place the air compressor to governor air line in position. Screw the 
tube connectors to the governor and to the air compressor fittings. 
Install tube clips which secure the line to the cowl and the right 
frame side rail. Connect the air compressor to air reservoir line to 
the air compressor fitting by screwing on the connector. 

f. Connect Wiring, Fuel Lines, Oil Lines, and Cables. 

(1) Secure Wiring Harness to Bell Housing. Install two 
wiring harness clips which secure wiring harness to top of Bell 
Housing. 

(2) Connect Oil Gage Lines (fig. 81). Screw the connector 
fittings together on the viscometer to gage line and oil pump to gage 
line above the right frame side rail on right side of engine. 

(3) Connect Cranking Motor Cables and Wires. Connect 
the cranking motor cables and wires as instructed in paragraph 96 c. 
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(4) Connect Generator Wires. Connect the generator wires 
to the generator as instructed in paragraph 114 e. 

(5) Connect Speedometer Cable. Pull the speedometer cable 
up into position and screw the knurled nut on the fitting at the back 
of the instrument. 

(6) Connect Tachometer Cable. Screw the tachometer cable 
knurled nut onto the tachometer adapter at front right side of engine. 

^7) Connect Throttle Control Wire. Insert end of throttle 
control wire into throttle rod control collar. Tighten set screw. Install 
cable positioning clip which holds cable to left side of engine behind 
fuel strainer. 

(8) Connect Feed and Return Fuel Lines. Screw together 
connector fittings of fuel feed line and connector fittings of fuel re- 
turn line at left side of engine on frame side rail. 

(9) Install Heat Indicator. Place heat indicator bulb in 
the opening at rear of water manifold. Screw in the coupling nut. 

(10) Connect Fuel Priming Pump and Fuel Pressure 
Gage Lines (fig. 31). Screw together the connector fittings on the 
two fuel priming pump lines and the fuel gage line from the cowl 
with the three matching lines on top of the engine. If identification 
tags have not been used, trace the lines back to their connection at 
the engine or at the panel (fig. 40). Connect the line from the fuel 
pressure gage with the line from the front end of the injector pump. 
Connect right-hand line from the priming pump with the line from 
the starter burner, and connect the left-hand line from the priming 
pump with the line for the bottom of the fuel supply pump. 

(11) Install Wire Clip on Front Cylinder Head Cover 
(fig. 31). Install the wire clip on the fuel line to starter burner 
and pressure switch to junction box wire. Insert front cylinder head 
cover cap screw in clip, and install cap screw through left rear hole 
of front cylinder head. 

(12) Connect Starter Burner Wire (fig. 56). Connect pres- 
sure switch to junction box wire to terminal of pressure switch. Se- 
cure the wire, as well as fuel line from hand priming pump to the 
rear starter burner housing cover cap screw. 

(13) Connect Stop Control Solenoid (fig. 53). Place yel- 
low-red wire from chassis wiring harness on terminal of fuel shut-off 
solenoid. Install terminal post nut. Install wire clip securing wire 
to stop control solenoid mounting bracket. 

g. Install Horn. Place left horn in position and install attaching 
bolts. Connect left horn wire to terminal. 

h. Connect Exhaust Pipe. Install three bolts, lock washers, and 
plain washers which connect the exhaust pipe to the exhaust manifold. 
Tighten the U-bolt at the front end of the muffler. 
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i. Install Transmission Shifting Lever (fig. 99). Place the 
shifting lever and housing on top of transmission. Install the four 
housing cap screws and lock washers. 

j. Connect Transmission Linkage. Connect transmission link- 
age as instructed in paragraph 135. 

k. Install Front Propeller Shaft Assembly. Install front pro- 
peller shaft assembly as described in paragraph 145 c. 

l. Install Auxiliary Shifting Lever Assembly. Install auxiliary 
shifting lever assembly as described in paragraph 137. 

m. Install Pedal Pads (fig. 83). Place steering column escutch- 
eon over brake pedal and clutch pedal. Screw on pedal pads. 

n. Install Floorboard and Toeboard (fig. 7). 

(1) Install Toeboard. Place floorboard in position and in- 
stall attaching screws. Position bell crank bracket on under side of 
toeboard, and install three attaching bolts. Place accelerator pedal 
on toeboard with pedal rod through opening in toeboard. Connect 
pedal rod to bell crank and install cotter pin. 

(2) Install Floorboard. Place floorboard in position. In- 
stall attaching screws. 

o. Install Radiator. Install radiator as described in paragraph 
91 c. 

p. Refill Crankcase. Refill crankcase as described in para- 
graph 66 c. 

q. Record Unit Assembly Replacement. Make the proper entry 
on W.D., A.G.O. Form No. 478, “MWO and Major Unit Assembly 
Replacement Record.” 

Section XV 

FUEL SYSTEM 

70. DESCRIPTION AND DATA. 

a. Description (fig. 40). The fuel system consists of three sub 
systems which operate together; the supply system which filters and 
serves the fuel to the injector pump, the injector system which feeds 
the fuel to the engine under the proper conditions for firing, and the 
fuel priming system which aids in cold weather starting. The supply 
system comprises the two fuel tanks, fuel lines, gate valves, primary 
filters, mechanically- and manually-operated fuel supply pumps, and 
secondary fuel filter. The injector system includes the fuel injector 
pump and six injector nozzles, together with their supply lines from 
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the injector pump and fuel leak-off manifold. The priming system 
consists of a hand-operated priming pump, installed on the instrument 
panel, which supplies fuel to the starter burner element in the air 
intake manifold. 

b. Data. 

Number of tanks 2 

Total capacity 150 gal. 

Location of tanks One on each side of chassis frame, back of cab 

Number of feed gate valves 2 

Location One on each dual filter in battery compartment 

Number of return gate valves 2 

Location One on each return line in battery compartment 



71. FUEL TANKS AND GATE VALVES. 

a. Description (figs. 41, 42, and 43). There are two 75-gallon 
fuel tanks, one on each side of the chassis frame, immediately back 
of the cab. They are located on the running boards and are protected 
on top by the top shield plates which are clamped down to the 
running boards to secure the tanks. Each tank has a capped filler 
opening on top, a drain sump with drain plug, electric fuel gage 
element, and fittings for a supply and return line. The V 2 -inch feed 
lines from the two tanks each pass through the primary filters. The 
two feed lines join at the T-fitting on the left fuel filter, and from 
this point a single line leads to the fuel supply pump. During opera- 
tion, fuel must be cut off from one tank by closing both gate valves 
on one side while the gate valves on the opposite side are left open. 
The return overflow from the fuel injector pump is returned through 
a %-inch return line, to the tank from which fuel is being drawn. 



b. Fuel Tank Replacement (fig. 41). 

(1) Removal. Place suitable container under fuel tank and 
remove drain plug. Allow fuel to drain. Install drain plug. Remove 
two shield gage unit cover cap screws and lock washers, and lift off 
cover. Remove gage terminal nut and pull off wire. From underneath 
vehicle, disconnect feed and return lines from tank fitting by backing 
off tube connectors. Remove four strap end bolts. Remove fuel tank 
mud shield cap screws which secure mud shield. Lift off mud shield. 
Lift off fuel tank shield. Slide tank out on step board and remove it. 

(2) Installation. Place fuel tank on step board and slide it 
into position. Place fuel tank shield over top of tank and install 
four strap end bolts, nuts, and cotter pins which secure shield straps 
to step board. Position fuel tank mud shield and install attaching 
screws. Place feed and return fuel lines on tank fittings, and screw 
up tube connectors. Place wire fuel gage instrument on gage unit 
terminal, and install terminal nut. Place shield gage unit cover over 
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opening, and install cap screws and lock washers. Remove filler cap 
and fill tank with fuel. Bleed system (par. 77 e). 

c. Feed Gate Valves Replacement. 

(1) Replacement of Left-hand Feed Gate Valve (fig. 43). 
Back off the tube connector from the valve. Unscrew the valve from 
the valve body. Unscrew the valve body from the filter. Screw the 
new valve body into the filter. Screw the valve into the valve body. 
Screw the feed line tube connector to the valve nipple. 

(2) Replacement of Left-hand Return Gate Valve (fig. 
43). Unscrew return line tube connector from rear of valve. Un- 
screw tube connectors from T-fitting ahead of valve. Remove nuts 
and washers from U-bolt on valve bracket. Remove U-bolt and valve. 
Place U-bolt around new valve body, and place valve and U-bolt in 
bracket. Install lock washers and nuts on U-bolt. Connect return 
line tube connector to rear nipple of valve. Connect two tube con- 
nectors to T-fitting ahead of valve. 

d. Return Gate Valves Replacement. 

(1) Replacement of Right-hand Feed Gate Valve (fig. 42). 
Replace right-hand valve with procedure outlined in subparagraph c 
( 1 ) above. 

(2) Replacement of Right-hand Return Gate Valve (fig. 
42). Disconnect two fuel lines by backing off two tube connectors. 
Remove U-bolt nuts and lock washers. Pull out valve. Place new 
valve on bracket and position U-bolt. Install U-bolt nuts and lock 
washers. Screw up tube connectors to nipples on each side of valve. 



72. FUEL FILTERS. 



a. Description and Data. 

(1) Description (figs. 42, 43, 44, and 45). There are four 
primary fuel filters, two in each battery compartment, and one 
secondary fuel filter on strainer located above and to the rear of 
the fuel injector pump. All filters are of the cloth-screen type. The 
primary filters clean the fuel as it leaves the tanks, and the secondary 
filter cleans the fuel before it enters the fuel injector pump. 

(2) Data. 



Make Purolator 

Model — primary, right-hand 27264 

Model — primary, left-hand 27295 

Model — secondary 85664CS 

Type Cloth-screen element 



b. Servicing. Close feed gate valve on primary filters. Re- 
move drain plug from bottom of filter and drain fuel oil. Remove 
four cap screws which secure clamping ring to fuel filter head. Lower 
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Figure 42 — Right-hand Fuel Filters and Gate Valves 
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Figure 43 — Left-hand Fuel Filters and Gate Valves 
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the case. Unscrew filter element from head. Stop up opening at each 
end of filter with fingers, and compress filter element so that fuel oil 
is forced out through cloth, carrying dirt with it. Repeat until most 
of fuel oil is squeezed out. Soak filter in dry-cleaning solvent, and 
repeat squeezing action until filter is clean. If there are holes or signs 
of deterioration, discard filter element and use new filter. Screw filter 
element on filter head. Place clamping ring against head, and install 
four cap screws. Replace drain plug gasket with new gasket 
(G120-01-93955). Remove filler plug, and refill filter with clean fuel 
oil. Install filler plug. Bleed system (par. 77 e). 

c. Replacement of Fuel Filters. 

(1) Remove Primary Fuel Filters (figs. 42 and 43). Open 
battery compartment door. Close feed gate valve. Back off tube 
coupling nut, and pull tube away from filter. On left-hand filters, 
back off coupling nuts. Remove from T-fitting two bolts which secure 
bracket to battery compartment. Remove the drain plugs, and drain 
fuel oil from each filter. Remove four cap screws from each filter 
head and lower filter cases. Unscrew filter element from both heads. 
Unscrew head from gate valve. Pull filter cases from battery com- 
partment. 

(2) Install New Primary Fuel Filters (figs. 42 and 43). 
Place fuel filter head on mounting bracket and install cap screws. 
Screw filter head on feed gate valve. Install bracket attaching bolts to 
secure bracket to battery compartment. Place filter cases in openings 
in battery compartment floor. Screw both filter elements to filter 
head. Raise filter cases and install attaching cap screws through head. 
Attach return tube coupling nut to head elbow on right-side filters, 
and attach both tube coupling nuts to T-fitting on left-side filter. 

(3) Remove Secondary Filter. Remove drain plug and drain 
fuel oil. Unscrew wing nut, and remove rear air cleaner. Remove two 
cap screws which secure filter head to mounting bracket. Back off 
tube connectors from both fuel lines and remove filter. 

(4) Install New Secondary Filter. Place filter against 
mounting bracket, and install mounting cap screws. Attach tubing, 
making sure tube from fuel supply pump is attached to elbow at side 
of head marked “IN,” and tubing from front of injector pump is 
attached to elbow at side of head marked “OUT.” 

73. FUEL LEVEL GAGE. 

a. Description. The fuel level gage system consists of three 
instruments: the registering unit mounted on the instrument panel, 
the tank units mounted in right- and left-hand fuel tanks, and the 
fuel gage toggle switch on the instrument panel. Various positions of 
the tank unit float arm will cut in the resistance, which permits the 
current to flow to the calibrated gage and thereby indicates the 
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Figure 44 — Secondary Fuel Filter 

amount of fuel in the tank. The two-way toggle switch enables a 
reading to be taken from each tank separately by connecting the 
panel gage electrically with either tank unit. 



b. Tank Unit (fig. 46). 

(1) Removal (fig. 41). Remove the cap screws and lift off the 
shield gage unit cover. Remove terminal post nut and lift off wire 
from terminal post. Remove five cap screws and lock washers which 
secure gage to tank. Pry up gage flange and remove gage and gage 
gasket from tank. Remove gage from opposite tank in similar manner. 
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Figure 45 — Secondary Fuel Filter Assembly 

( 2 ) Installation. Insert tank gage unit in fuel tank opening 
with new flange gasket between gage flange and tank. Install five 
cap screws and lock washers. Place tank gage wire on terminal post 
of gage. Install terminal post nut. Place shield gage unit cover in 
position, and install two cap screws and lock washers. 

c. Fuel Gage Toggle Switch (fig. 8). 

(1) Removal. Disconnect three leads from terminals on toggle 
switch. Tag the leads to assist in installing correctly. Remove lock 
nut. Remove name plate. Push out and remove switch from instru- 
ment panel. 

(2) Installation. Position toggle switch through instrument 
panel. Position name plate. Install lock nut. Attach three leads to 
switch terminals in accordance with tags or wiring diagram (fig. 85). 

Test switch by placing it in three positions indicated on name plate, 
observing the instrument panel fuel gage at the same time. 
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Figure 46 — Fuel Gage Tank Unit 



d. Instrument Panel Gage (fig. 8). 

( 1 ) Removal. Disconnect two leads from one terminal and one 
lead from second terminal on gage. Attach tags to leads to assist in 
installation. Remove two nuts and two lock washers. Remove re- 
tainer bracket. Remove gage from panel. 

(2) Installation. Position gage through instrument panel. 
Position retainer bracket over two gage stud bolts. Install two lock 
washers and two nuts. Attach three leads to gage terminals in 
accordance with tags or color key, following wiring diagram (fig. 85). 
Operate toggle switch and observe gage readings. 

74. FUEL INJECTOR PUMP. 

a. Description and Data (fig. 47). 

(1) Description. The fuel injector pump is mounted on the 
left side of the engine and is driven through a positive drive coupling. 
The purpose of the pump is to meter the fuel accurately and deliver 
it at timed intervals to the injector nozzles which atomize the fuel 
as it passes into the respective cylinders of the engine. The injector 
pump has a camshaft compartment in the lower half and six pump 
element assemblies in the upper half. The pump elements com- 
press the fuel and force it through the delivery valve, fuel pipes, and 
spring-loaded nozzles into the engine combustion chamber. 

(2) Data. 



Make * American Bosch 

Type Multiple (six outlets) 



b. Removal (fig. 47). 

(1) Disconnect Fuel Lines. Open left side of engine hood. 
Disconnect fuel pressure gage to injector pump tube from front end 
of pump. Disconnect filter to injector pump tube from front of 



Digitized by 



Google 



169 

UNIVERSITY OF CALIFORNIA 




TM 9-768 

74 



Maintenance Instructions 




Digitized by 



Google 



170 



Original from 

UNIVERSITY OF CALIFORNIA 



Figure 47 — Fuel Injector Pump 




Fuel System 



TM 9-768 

74 



injector pump. Disconnect filter to fuel supply pump tube from 
fuel supply pump. Disconnect starter burner to fuel supply pump 
tube from fuel supply pump. Disconnect feed and return tubes from 
injector pump. Disconnect leak-off manifold tube from fitting below 
check valve. Disconnect injector pump to nozzle tubes at the in- 
jector pump. 

(2) Disconnect Stop Control Solenoid. Remove socket 
screw nut at lower end of stop control rod, and pull the socket screw 
from injector pump rack rod (fig. 53). 

(3) Disconnect Drive Coupling. NOTE: Make sure couplings 
are marked for fuel injector pump timing before disconnecting 
couplings (fig. 47). If markings are dim, renew marks so that re- 
assembly can be easily made. Remove two screws and lock washers 
from coupling. Remove coupling flange disk. 

(4) Remove Pump. Remove cap screws, lock washers, and plain 
washers which attach injector pump to bracket. Lift off injector pump. 



c. Installation. 



(1) Installation With Marked Couplings. 

(a) Set Flywheel Timing Marks at Proper Degree. (All fly- 
wheels have a line marked “DC” (dead center) and from this line 
are graduations indicating degrees of crankshaft travel.) Rotate 
flywheel by means of hand crank until “DC” mark appears in timing 
hole in bell housing. Be sure No. 1 piston is just beginning the com- 
pression stroke and beginning the expansion which can be deter- 
mined by observing that the No. 6 cylinder exhaust valve is nearly 
closed. Rotate engine in direction of degree graduation marks, which 
is counterclockwise, until the graduation “29°” is directly in line 
with the mark in the center of the timing hole in the bell housing. 
This will then leave the crankshaft spotted at “29 °” before top dead 
center, at which point the fuel pump is set for port closing. 



(b) Install Pump on Engine (fig. 47). Position injector pump 
on engine. Install mounting cap screws, plain washers, and lock 
washers which secure pump to bracket. 

(c) Aline and Connect Coupling. Rotate rear half of coupling 
until heavy mark on its wide flange coincides with heavy mark on 
front half of coupling flange. Install the flange disk. Install cap 
screws which connect two halves of coupling together. Tighten cap 
screws, making sure alining marks are lined up perfectly. 



(d) Install Fuel Lines (fig. 47). Connect the injector pump to 
nozzle tubes at the injector pump. Connect feed line to fitting below 
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fuel supply pump and connect return line to fitting below check 
valve. Connect leak-off manifold tube to T-fitting immediately below 
check valve. Connect starter burner to fuel supply pump tube to 
upper part of pump forward of the oil filter. Connect the filter to 
fuel supply pump tube to forward lower end of fuel supply pump. 
Connect the filter to injector pump tube to the front of the injector 
pump. Connect the fuel pressure gage to injector pump tube to front 
end of injector pump. 

(e) Prime Fuel Lines. Prime the fuel lines as instructed in 
paragraph 77 e. 

(1) Start Engine. Start the engine and check its performance. 

(2) Installation of New Fuel Injector Pump. 

(a) Spot Flywheel at Proper Degree. Spot flywheel as instructed 
in step ( 1 ) (a) above. 

(b) Install Pump and Engine. Install injector pump on engine 
as described in step (1) (b) above. 

(c) Aline Marks on Rear Half Coupling and Dust Shield (fig. 
47). Rotate pump shaft by hand until light line on rear half coupling 
hub is in line with light line on dust shield. 

(d) Bolt Coupling Halves Together. Install flange disk and 
coupling cap screws and lock washers. Draw up cap screws, making 
sure light lines are perfectly in line (step (c) above). 

(e) Install Fuel Lines. Install fuel lines as instructed in step 
( 1 ) (d) above. 

(t) Prime Fuel Lines. Prime fuel lines as instructed in paragraph 

77 e. 

(g) Start Engine. Start the engine and check its performance. 

(h) Mark Couplings. When engine operates properly, shut down 
engine. With light chisel and hammer, mark rear hub on outer edge 
of wide flange with a heavy line corresponding with heavy line on 
front coupling so these two parts can be lined up perfectly at any 
future time. 



d. Lubrication (fig. 47). Drain the injector pump each time the 
engine crankcase oil is changed. The drain plug is located imme- 
diately ahead of the fuel supply pump, and the oil level cock is 
near the drain plug, but slightly above it. Pour new oil of proper 
grade (par. 22) into the filter tube until it flows from oil level cock. 
Close oil level cock and install filter tube cap. 



e. Check Valve (fig. 48). 

(1) Removal. Unscrew the return line connector nut from the 
T-fitting below the check valve. Unscrew the bleed-off manifold 
tube connector nut from the T-fitting below the check valve. Un- 
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Figure 48 — Cheek Valve Assembly 

screw the T-fitting from the valve body. Unscrew the check valve 
body. 

(2) Cleaning. Carefully unscrew the plug from the valve body, 
and remove the spring and check valve. Wash all the parts in 
dry-cleaning solvent. Blow dry with air hose. Insert the check 
valve in the end of the spring, and place check valve and spring 
in check valve body. Install plug. 

(3) Installation. Screw the check valve assembly into its 
opening in fuel injector pump. Screw in the T-fitting. Connect the 
bleed-off manifold tube connector nut to the T-fitting. Connect the 
return line connector nut to the T-fitting. 



75. FUEL SUPPLY PUMPS. 



a. Description and Data. 

(1) Description (fig. 49). The fuel supply (transfer) pumps 
are of two types: a mechanically-operated piston-type pump driven 
by the injector pump camshaft, and a separate hand-operated plunger- 
type priming pump. Both pumps are installed on the side of the 
injector pump. The mechanically-operated pump draws fuel from 
the fuel tanks and delivers it to the injector pump. The hand pump 
is used for priming and for bleeding the lines. 
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Figure 49 — Fuel Supply Pump and Hand Priming Pump 



(2) Data. 



Make American Bosch 

Type AFP/'K (plunger, compensating, variable stroke) 

Size Large 

Location Side of injector pump 

Mounting Flanged, stud-fastened 

Drive Injector pump camshaft 



Type of priming pump Hand, plunger, vertical (over inlet valve) 

b. Replacement of Hand Pump (fig. 47). Unscrew hand pump, 
placing wrench on hex adapter immediately above mechanical pump. 
Lift out pump, gasket, spring, and plunger. Install plunger and spring 
in mechanical pump opening. Install hand pump and gasket and 
screw down tight. 



c. Replacement of Mechanical Pump (fig. 47). 

( 1 ) Removal. Unscrew feed line connector. Unscrew fuel supply 
pump to priming pump line at fitting under fuel supply pump. Dis- 
connect fuel line to secondary filter at connector on elbow on bottom 
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Figure SO — Cleaning Fuel Nozzle 



of pump. Remove three nuts and lock washers which secure pump 
to studs and lift off pump. 

(2) Installation. Position fuel supply pump in opening in 
fuel injector pump. Install spacers, lock washers, and nuts on pump 
mounting studs. Connect the priming pump to supply pump line 
) to the elbow fitting under supply pump. Connect the fuel filter to 

I supply pump line to the elbow on bottom of pump. Connect the 

■, feed line to the T-fitting attached to bottom of pump. Prime the 

pump and lines (par. 77 e). 



76. INJECTOR NOZZLES, 
a. Description and Data. 

(1) Description (fig. 47). The injection of fuel into the engine 
is through six injector nozzles, one for each cylinder. Through 
hydraulic tube connections, these nozzles are connected to the in- 
dividual pump elements of the injector pump. The nozzles are the 
“closed,” differential needle (or pintle), hydraulically-operated type. 
They are termed “closed” because the valve is spring-loaded, seated 
at the orifice, and opened by hydraulic pressure of injection. 

(2) Data. 

Make American Bosch 

Type of nozzle Closed, pintle 
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b. Removal (fig. 47). Unscrew the fuel leak-off line connectors 
from fuel nozzles. Unscrew fuel pump to nozzle tube nut from lower 
end of each nozzle. Unscrew two stud nuts which secure each fuel 
nozzle clamp, and pull off fuel nozzle clamps. Pull out each fuel 
nozzle assembly. 

c. Cleaning and Testing (fig. 50). Do not disassemble nozzle 
for cleaning. The only cleaning permitted is without disassembly and 
is confined to applying a brass-wire brush to the pintle end of the 
nozzle to remove carbon, or inserting a pointed stick, covered with a 
piece of soft rag into the fuel nozzle opening to polish the hole 
(fig. 50). Nozzles should be cleaned when the engine exhaust has an 
increased amount of black or dark smoke, when there is loss of power 
accompanied by foul exhaust, when engine runs rough or ragged, 
when there are irregular fuel knocks, or when the engine is missing 
on one or more cylinders continuously. After cleaning and installing 
nozzles, run the engine and observe performance to see if above 
conditions have been eliminated. 

d. Installation (fig. 47). Insert fuel nozzle in its opening. Place 
fuel nozzle clamp on studs, and install stud nuts loosely. Connect 
leak-off line nuts to nozzles, and connect injector pump to nozzle 
lines to nozzles. Tighten stud nuts alternately and continuously so 
that no cocking or distortion of parts will occur. Do not tighten nuts 
excessively. 



77. FUEL LINES. 



a. Description (fig. 40). The fuel lines consist of the supply 
lines which carry the fuel from the fuel tanks to the filters, fuel supply 
pump, fuel injector pump, and to the gage and starter-burner 
mechanism; the high pressure lines which deliver fuel from the fuel 
injector pump to the nozzles; and the leak-off and return lines which 
carry the overflow from the pump and nozzles to the tanks. All fuel 
lines running between the tanks, fuel filters, and fuel pump are copper 
or flexible tubing covered with loom. The lines are equipped with 
brass coupling nuts so that lines can be disconnected and connected 
easily. 



b. Replacement and Cleaning of Supply Lines. Disconnect 
each section of line by unscrewing the connector nuts on the ends. 
Remove tubing clips. Work tubing from vehicle. If tubing is plugged, 
apply compressed air at one end to blow obstruction from line. Do 
not apply air to any line if other end is connected. If a complete 
tubing assembly is not available for replacement purposes, cut new 
tubing to same length as original part and bend it on a tubing jig 
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Figure SI— Disconnecting Feed Line Connector from Supply Pump 



to same shape as original piece. Attach same type of connectors 
to ends. When installing tubing, place it in position on vehicle and 
connect ends by screwing on connector nuts. Install clips along length 
of tubing. 

c. High Pressure Lines (fig. 47). Disconnect each end of fuel 
pump to injector nozzle line by backing off connector nuts. Remove 
line. Clean line by blowing compressed air through it. Place line in 
original position. Screw up connector nuts at each end to connect 
tube to nozzle and fuel injector pump. 

d. Leak-off Manifold Assembly Replacement (fig. 47). Re- 
move the air cleaners. Back off the tubing connectors from the six 
nozzle assemblies and from the connection tee on the check valve. 
Remove manifold clamp. Remove the manifold assembly. Place a 
new manifold assembly in position, and screw the tubing connectors 
to the nozzles and connection tee. Install manifold clamp. Install 
the two air cleaners. 
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Figure 52 — Bleeding Fuel Lines 



e. Bleeding Fuel Lines. 

(1) General. Air will enter the fuel lines because of loose fit- 
tings, replacement of filters or other units, or empty fuel tanks. The 
system must be bled to remove the air. Usually it is not necessary to 
open the vents at the various points of the system. Operating the 
hand priming pump on the - fuel supply pump will often clear the 
lines from the supply pump of air. Should it be necessary to further 
bleed the system, proceed as in step (2) below. 



(2) Bleeding Procedure. 

(a) Bleed Right Side. Fill both fuel tanks to full capacity. Open 
the two gate valves located in the forward part of each battery 
compartment. Open the small vent valves located on top of fuel 
filters in right-hand compartment until a solid flow of fuel is coming 
from the vents. If necessary, put a slight amount of air pressure on 
the fuel tank by blowing into the tank fillers by mouth. CAUTION : 
Do not splash fuel oil onto the batteries. After all air has escaped 
from the lines and the filters on this side, so that a continuous flow 
of fuel (free of air) is coming from the vent valves, close the vent 
valves and the gate valves in this compartment. 

(b) Bleed Left Side. Gate valves on right side remain closed 
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and those on left side are opened. Open vent valves on top of filters 
on left side and clear air from left side as for right side (step (a) 
above). When operation is completed, gate valves on this side are 
left open. Bleed the system through the injector pump as instructed 
in step (c) below. 

(c) Bleed Fuel System Through Injector Pump. NOTE: The 
filters in both battery compartments must be cleared of air before 
the following operation is completed. Open the vent valves on the 
secondary filter located on the left-hand side of the engine. Using the 
hand priming pump located on the side of the fuel supply pump, 
pump fuel from the lines and through the filter until a solid flow 
of fuel (free of air) comes from the vent valves. Close vent valves 
and open check valve plug located at the fitting on the rear upper 
portion of the injector pump. Using the hand priming pump, continue 
pumping fuel through the injector until a solid flow of fuel is flowing 
from the check valve plug. Tighten the check valve plug. 

(d) Test Bleeding Procedure. Operate engine and note operating 
condition. If engine operation is ragged and condition does not correct 
itself after reasonable operation, it will be necessary to disconnect 
the fuel supply pipes at each nozzle and pump fuel through the 
injector, using the hand priming pump on the fuel supply pump. 



78. GOVERNOR. 

a. Description and Data (fig. 47). 

( 1 ) Description. The governor, which is mounted on the rear 
of the injector housing, maintains the engine speed within set limits 
independent of the engine load. It also controls the engine idling 
speed to prevent stalling, and the maximum speed to prevent racing. 
The governor operating lever is connected to the throttle lever of 
the engine and is set to maintain a desired speed under a certain 
load. When the load changes, the governor acts upon the control rod 
of the injector pump to provide the proper fuel quantity to maintain 
the same speed under the new load. The governor must not be re- 
moved from the injector pump or adjusted by second echelon per- 
sonnel except to see that the operating lever is fully closed when 
adjusting the stop control solenoid linkage (par. 79 b (3)). 

(2) Data. 

Manufacturer American Bosch 

Type 9VA-250 



79. STOP CONTROL SOLENOID AND ENGINE STOP 
SWITCH. 

a. Description and Data. 

(1) Description. The stop control solenoid is installed above 
and to the rear of the fuel injector pump and is connected to the 



Digitized by 



Google 



179 

Original from 

UNIVERSITY OF CALIFORNIA 




TM 9-768 

79 



Maintenance Instructions 



TERMINAL STOP CONTROL SOLENOID 




NEOPRENE 

BOOT 



LOCK NUTS 



STOP 

CONTROl 

ROD 



ATTACHING 

BRACKET 



INJECTOR 
PUMP RACK 
ROD 



SOCKET JOINT SCREW SOCKET JOINT 



RA PD 321445 

Figure S3 — Stop Control Solenoid 



battery through the engine stop switch on the instrument panel. The 
solenoid plunger is connected by linkage to the rack rod of the 
injector pump. When the engine stop switch button is pressed, the 
solenoid is energized, which results in the rack rod of the injector 
moving to the stop position. This closes the fuel delivery ports in 
the injector pump and cuts off the fuel supply to the engine. 

(2) Data. 

Manufacturer Delco-Remy 

Model 1118061 



b. Stop Control Solenoid Replacement and Linkage Adjust* 
ment (fig. 53). 

(1) Removal. Unscrew terminal post nut and remove yellow- 
red wire on top of solenoid. Unscrew socket joint screw from in- 
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jector pump rack rod. Remove four solenoid attaching screws and 
lock washers, and lift off solenoid. Do not change the length of the 
linkage. 

(2) Installation. Place new stop control solenoid assembly 
against mounting bracket, and install four cap screws and lock 
washers, making sure the wire clip is attached to lower outside screw. 
Screw the socket joint screw into the injector rack rod. Connect 
yellow-red wire from junction block to terminal post of solenoid. 

(3) Linkage Adjustment. Unscrew socket joint screw from in- 
jector pump rack rod. Hold stop control rod up into solenoid as far 
as possible. Loosen lock nut on the stop control rod, and turn rod 
until it exactly fits between the plunger and the operating lever in 
raised position. NOTE: The plunger must “ bottom ” before the 
operating lever moves the fuel pump rack rod to the stop position. 
Tighten stop control rod lock nuts. Screw the socket joint screw 
into rack rod. 

c. Engine Stop Switch Replacement (fig. 8). Remove switch 
terminal nuts, and remove two wires from terminal posts. Loosen 
knurled nut on instrument panel. Remove switch through back of 
panel. Place new switch in instrument panel opening. Screw on 
knurled nut. Attach two yellow-red wires (fig. 84) to terminals of 
switch, and install terminal nuts. 



80. FUEL PUMP PRESSURE GAGE. 

a. Description (fig. 8). The fuel pump pressure gage, located 
on extreme left of instrument panel, indicates fuel pressure in the 
injector pump head. Pressure while engine is operating should be 
approximately 10 pounds. Bleeding of air into the fuel system, 
clogged filters, or valves will cause pressure drop; restricted return 
lines will cause pressure increase. 

b. Removal. Unscrew coupling nut on fuel line at back of gage. 
Remove two nuts and two lock washers from gage stud bolts. Re- 
move retainer bracket. Remove gage. 

c. Installation. Position fuel pressure gage through front of 
instrument panel. Position retainer bracket on stud bolts. Install 
two lock washers and two nuts. Screw fuel line coupling nut on gage 
fitting. 



81. ACCELERATOR AND THROTTLE LINKAGE. 

a. Description (figs. 54 and 55). There are three means of 
controlling the engine speed: by the foot-operated accelerator, hand 
throttle on the instrument panel, and hand throttle mounted on the 
winch (fig. 12). The accelerator pedal operates a bell crank in- 
stalled on a bracket underneath the toeboard. The bell crank is 
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Figure 54 — Accelerator and Throttle Linkage — Floor-board 

Removed 

* 

connected by a rod to the operating lever of the governor. The hand 
throttle installed on the instrumentIL 


INSULATING NIPPLES 
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Figure Starter Biiriier— Housiiig Cover Removed 

ground electrode, nozzle, and pressuffe twitch. It is supplied with 
fuel, by a fuel line from the hand priming pump on the left side 
of the instrument panel. 

b. FuelNosdeCleui»g (fiei.56aiid57). 

(1) Remove Starter-burner Housing. Pull wire leads from 
pressure switch terminals. Remove starter-burner housing cover cap 
acrews, and lift off housing cover. Back off fuel line coupling nut 
from T-fitting under pressure switch. Remove nuts from starter 
burner housing studs. Lift off housing and gasket 

(2) Remove and Clean Nozzle. Remove coil (subpar. d 
below). Remove electrodes (subpar. e below). Cut lock wire, and 
unscftw aofjrle from its seat Soak nossle in dry-deafunK solvent. 
Bkiw clean with compressed air. 

(3) Install Nozzls. Install nozzle in housing and tighten. 
Install lock wire to prevent nozzle from working loose. Install elec- 
trodes (subpar. e below). Adjust electrode gap (subpar. c below). 

185 



Digitized b. 



Google 



Original from 
UWIVERSITY OF CALIFORWIA 



TM 9-768 
82 




RA PD 3IlitF 

Figtfre SJ—Sforter Burner Honing RnmQvnd 

(4) IKSTALL STAitTBR BuRNBR HousiNa Place new starter 
burner gasket in position on manifold. Place housing assembly over 

gasket, and install nuts on housing studs. Connect fuel line coupling 
nut to T-fitting under pressure switch. Install coil (subpar.d below). 
Place housing cover over housing, and install cover attaching cap 
screwi. Install wire leads on pressure switch tertninaku 

c. Electrode Gap Adjustment (fig. 57). 

(1) Remove starter burner housing (subpar. b(l) above). 

(2) Insert %2"i^ch feeler gage between tips of high tension and 
ground electrodes. Bend ground electrode point to give 
air gap. 
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Figure 58 — Sforfer Burner Spark Coil 

d. Ck^ Vicshm^mmA (figi. 56 and 58). 

(1) Removal. Pull wire leads from pressure switch terminals. 
Remove starter burner housing cover cap screws, and lift off housing 
cover. Remove coil wire leads from spark plug and ground wire 
screw. Lilt out ajpark coil and felt padding. 

(2) Installation. Place coil ip starter burner housing. If in- 
sulating nipples have been removed from high tension cable, place 
insulating tube and two insulating nipples on cable. Connect one end 
of liigh tension cable to high tension electrode and other end to cm! 
terminal. Connect ground wire to ground terminal of coil and to 
ground screw in housing. Connect No. 14 armored wire to terminal 
post of coil and to one of the terminals of the pressure switch. Cover 
the coil with felt padding, and plaw housing cover in position over 
housing. Install housing cover cap screws and lock washers. Install 
wire from junction block on second terminal of pressure switch. 

e. Electrode Replacement (fig. 57). Remove starter burner 
housing (subpar. b above). Unscrew high tension electrode retainer 
and lift off retainer gasket. Remove high tension electrode and fish 
out electrode gasket. Place new gasket and electrode in opening in 
housing. Place gasket and electrode retainer over electrode and screw 
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Figure 59 — Hand Priming Pump Assembly 

retainer down tight. Unscrew ground electrode and lock washer 
from housing. Place ground electrode and lock washer in housing 
opening and screw tight. Adjust gap between electrodes (subpar. c 
above). 

£• Pressure Switch Replaeement (fig. 56). Pull wire leads from 
pressure switch terminals. Unscrew pressure switch from T-fitting. 
Thread new pressure switch into T-opening and push wire lead 
terminals over pressure switch terminals. 



83. HAND PRIMING PUMP AND LINES. 

a- Description (figs. 8 and 59). The hand priming pump, in- 
stalled on the left side of the instrument panel, is used to force fuel 
oil through the nozzle of the starter burner when the engine is being 
started in temperatures below 50 °F. When the pump is operated by 
pulling out and pushing in the plunger by hand, it draws fuel oil 
from the fuel supply pump and delivers it to the starter burner 
nozzle. 
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h. Removal (figs. 8 and 59). 

(1) Remove Pump. Loosen the adjusting nut and pull the 
plunger out of the body. Unscrew upper lock nut and spacer. Pull 
off washer and instruction plate. From under instrument panel, back 
off tubing connector nuts and pull tubing away from pump fittings. 
Pull body out of hole in instrument panel. 

(2) Remove Lines. Disconnect the two lines from the pump 
by loosening the tube connectors under the instrument panel. Dis- 
connect the two lines at the connectors in front of the cowl (fig. 124). 
Pull the lines out of the cowl. Remove clips securing lines to cowl 
and remove lines. Remove clips which secure pressure line to engine 
cylinder heads and to starter burner housing cover (fig. 31). Back 
off connector at the starter burner T-fitting (fig. 56). Remove 
pressure line. Disconnect supply line from fuel supply pump fitting 
by backing off connector nut. Remove supply line from engine. 

c. Installation. 

(1) Install Pump (figs. 8 and 59). Place priming pump body 
with lock nut in opening in instrument panel, inserting it from the 
rear. Place the instruction plate and washer over end of body. Screw 
on the beveled spacer and lock nut. Insert plunger and tighten the 
adjusting nut. Connect supply line from fuel supply pump to left 
elbow fitting of pump. Operate pump to see if fuel is being pumped. 
Connect pressure line to right elbow fitting of pump. 

(2) Install Lines. Position supply line from fuel supply pump 
to fitting on pump (fig. 47), and partially tighten connector nut until 
all lines are installed and threads alined. Position fuel supply 
pressure line to connector at the starter burner T-fitting, and partially 
tighten connector nut (fig. 56). Install clips which secure pressure 
line to engine cylinder heads and to starter burner housing (fig. 31). 
Insert lines through cowl and position ends of lines to fittings at fuel 
pump and to connectors at front of cowl (fig. 124). Supply line from 
fuel supply pump is connected to pipe which is connected to left elbow 
fitting on hand pump (fig. 47). Partially tighten connector nuts at 
each end of pipes before tightening any one of the nuts so that pipes 
and threads are easily alined. After pipes are alined and all connector 
nuts are properly started on threads, tighten all nuts at connectors and 
pipe fittings. Position pipes in clips on cowl, and tighten screws which 
attach clips and pipes to cowl. Check all connector nuts to make sure 
they are properly tightened. 
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Section XVI 

AIR INTAKE AND EXHAUST SYSTEMS 

84. DESCRIPTION AND DATA. 

a. Description (fig. 27). The air intake system consists of the 
two oil-bath air cleaners attached to the lower side of the air intake 
manifold on the left side of the engine. The exhaust system comprises 
the exhaust pipe, muffler, and tail pipe, which is attached to the right- 
hand side frame rail. 

85. AIR CLEANERS. 

a. Description and Data (figs. 27 and 60). 

(1) Description. The two oil-bath type air cleaners are 
mounted on the air intake manifold on the left side of the engine. 
They are used to remove all grit and dust from the air which is 
drawn into the engine. This is accomplished by drawing the air 
through a fine metal mesh. Foreign matter flows down to the oil 
in the lower bowl where it is trapped. 



b. Service (figs. 27 and 60). Lroosen the wing screw under the 
bottom plate, and remove the air cleaner assembly. Pull out the top 
and skirt assembly, filter element, and baffle plate. Clean out the 
lower bowl and refill with engine oil up to the bead. Wash the filter 
element in dry-cleaning solvent. Inspect gaskets and install new ones 
if damaged. Wash baffle plate, top, and skirt assembly. Place baffle 
plate in lower bowl. Position filter element on baffle plate. Install 
top and skirt assembly. Insert screw which projects through bottom 
plate into lower gasket and through air cleaner assembly. Position 
air cleaner to air manifold, and tighten wing screw. Service the second 
air cleaner in the same manner. 

86. EXHAUST PIPE, MUFFLER, AND TAIL PIPE. 

a. Description (figs. 61 and 123). The exhaust pipe, muffler, 
and tail pipe are located just inside the right-hand side frame rail. 
The exhaust pipe is bolted to the front end of the exhaust muffler and 
carries exhaust gases to the muffler. Attachment to muffler is 
made by inserting the pipe into muffler tube. Tube is tightened by 
means of a U-bolt clamp. The tail pipe extends from the rear of the 
muffler through the rear frame rail of the chassis and is clamped to 
the muffler and to the frame by U-bolts. 



(2) Data. 



Manufacturer 

Oil capacity (each) 



Air-maize 
2 pt 
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Figure 61 — Exhaust Pipe* Muffler, ontf Tail Pipe 

b. Removal (figs. 61 and 123). 

( 1 ) Remove Tail Pipe. Loosen tail pipe bracket U-bolts at rear 
and center of tail pipe. Loosen U-bolt clamp which secures tail pipe 
to muffler. Pull tail pipe from rear of chassis. 

(2) Remove Muffler. Remove right-hand air reservoir (par. 
163 c). Remove U-bolt clamp at front of muffler. Remove muffler 
support clamp bolt nuts in center of muffler. Move muffler towards 
rear and lower it from chassis. 

(3) Remove Exhaust Pipe. Remove three nuts, lock washers, 
plain washers, and bolts which attach the exhaust pipe to intake mani- 
fold. Work the exhaust pipe back from exhaust manifold and 
remove it. 

c. Installation (figs. 61 and 123). 

( 1 ) Install Exhaust Pipe. Place the exhaust pipe in position 
with front end in exhaust manifold. Install the three bolts, lock 
washers, plain washers, and nuts which bolt the exhaust pipe and 
manifold together. 

(2) Install Muffler. Raise the muffler into place, and install 
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the muffler support clamp bolt nuts. Push muffler forward to engage 
it with the exhaust pipe. Install U-bolt clamp which secures muffler 
to exhaust pipe. 

(3) Install Tail Pipe. Push tail pipe into position in chassis 
from rear end. Fit forward end over muffler tube. Tighten bracket 
U-bolts at rear and center of tail pipe. Tighten U-bolt clamp which 
secures tail pipe to muffler. 
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Section XVII 
COOLING SYSTEM 

87. DESCRIPTION. 

a. Description (fig. 62). The cooling system consists of a 
radiator, fan, engine-mounted water pump, thermostatic tempera- 
ture control, and connecting hose. The water pump forces circu- 
lation through the system as shown in figure 62. The system is the 
pressure-cooling type, with a mechanism in the radiator cap to 
keep the internal pressure several pounds per square inch above 
atmospheric pressure. Temperature control is of the "cold-circulation" 
type, in which during warm-up there is free circulation through 
the radiator and no circulation through the engine water jackets. 

88. SERVICE. 

a. Cleaning. Clean the outside of the fins and tubes of the 
radiator to remove insects and dirt by blowing with a compressed 
air hose. To clean inside passages of radiator and block use a 
cleaning solution made with 1 pound of sal soda or V2 pound of 
soda ash to 1 gallon of water. Run engine at idling speed to stir 
up loose rust; then drain cooling system by opening the pet cocks 
on radiator bottom tank, water outlet fitting, and left side of engine 
cylinder block. Close radiator, outlet fitting, and cylinder block 
drain cocks. Fill system with a soda ash mixture. Install radiator 
cap. Run engine to approximately 180°F, but do not allow solu- 
tion to boil. Run engine at least 30 minutes. Stop engine and 
drain cooling system. Flush cooling system (subpar. c below). 

b. Neutralizing. The cooling system must be free of rust and 
scale. Use of inhibitors or rust preventive reduces or prevents corro- 
sion of metals, and prevents formation of scale. Clean the cooling 
system (subpar. a above). Close the drain cocks. Refill system 
with clean soft water or antifreeze solution, as conditions require 
(par 18). Add the inhibitor to the cooling liquid. When re- 
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Figure 62 — Coo/Ing Sysfem 

filling, bring level of coolant up to point of visibility, to allow 
room for expansion. 

c. Flushing. The cylinder block, radiator, and air compressor 
may be cleaned of excessive sediment by pressure flushing. Loosen 
the water pump outlet hose (par. 93 b), and open drain plug in 
cylinder block. Remove thermostat from the thermostat housing 
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(par. 92 b). Install housing without the thermostat. Use a pressure 
hose to force water into the block through the water outlet manifold. 
Continue to force water through until it runs out clear of sediment. 
Flush radiator by disconnecting radiator hose and applying pressure 
hose to upper hose opening. Allow water to run until it comes out 
clear. After flushing, remove thermostat housing and install ther- 
mostat (par. 92 c). Tighten water pump outlet hose (par. 93 c (3)). 
Close drain plugs. Connect radiator hose and tighten hose clamps. 
Fill system (subpar. b above). Flush air compressor by discon- 
necting inlet and outlet tubes, and apply pressure hose to intake 
opening. 

d. Leaks. Trace source of leak, and if leak is at hose connection, 
tighten hose clamp or install new hose. If radiator leaks, remove 
radiator (par. 91 b). Install new radiator (par. 91 c). 

89. WATER PUMP. 

a. Description and Data. 

(1) Description (fig. 28). The water pump, located on the 
right side of the engine, is used lower gasket and through air cleaner assembly. Position 
air cleaner to air manifold, and tighten wing screw. Service the second 
air cleaner in the same manner. 

86. EXHAUST PIPE, MUFFLER, AND TAIL PIPE. 

a. Description (figs. 61 and 123). The exhaust pipe, muffler, 
and tail pipe are located just inside the right-hand side frame rail. 
The exhaust pipe is bolted to the front end of the exhaust muffler and 
carries exhaust gases to the muffler. Attachment to muffler is 
made by inserting the pipe into muffler tube. Tube is tightened by 
means of a U-bolt clamp. The tail pipe extends from the rear of the 
muffler through the rear frame rail of the chassis and is clamped to 
the muffler and to the frame by U-bolts. 
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Figure 61 — Exhaust Pipe, Muffler, and Tail Pipe 

b. Removal (figs. 61 and 123). 

( 1 ) Remove Tail Pipe. Loosen tail pipe bracket U-bolts at rear 
and center of tail pipe. Loosen U-bolt clamp which secures tail pipe 
to muffler. Pull tail pipe from rear of chassis. 

(2) Remove Muffler. Remove right-hand air reservoir (par. 
163 c). Remove U-bolt clamp at front of muffler. Remove muffler 
support clamp bolt nuts in center of muffler. Move muffler towards 
rear and lower it from chassis. 

(3) Remove Exhaust Pipe. Remove three nuts, lock washers, 
plain washers, and bolts which attach the exhaust pipe to intake mani- 
fold. Work the exhaust pipe back from exhaust manifold and 
remove it. 

c. Installation (figs. 61 and 123). 

(1) Install Exhaust Pipe. Place the exhaust pipe in position 
with front end in exhaust manifold. Install the three bolts, lock 
washers, plain washers, and nuts which bolt the exhaust pipe and 
manifold together. 

(2) Install Muffler. Raise the muffler into place, and install 
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the muffler support clamp bolt nuts. Push muffler forward to engage 
it with the exhaust pipe. Install U-bolt clamp which secures muffler 
to exhaust pipe. 

(3) Install Tail Pipe. Push tail pipe into position in chassis 
from rear end. Fit forward end over muffler tube. Tighten bracket 
U-bolts at rear and center of tail pipe. Tighten U-bolt clamp which 
secures tail pipe to muffler. 



Section XVII 

COOLING SYSTEM 



87. DESCRIPTION. 

a. Description (fig. 62). The cooling system consists of a 
radiator, fan, engine-mounted water pump, thermostatic tempera- 
ture control, and connecting hose. The water pump forces circu- 
lation through the system as shown in figure 62. The system is the 
pressure-cooling type, with a mechanism in the radiator cap to 
keep the internal pressure several pounds per square inch above 
atmospheric pressure. Temperature control is of the “cold-circulation” 
type, in which during warm-up there is free circulation through 
the radiator and no circulation through the engine water jackets. 

88. SERVICE. 

a. Cleaning. Clean the outside of the fins and tubes of the 
radiator to remove insects and dirt by blowing with a compressed 
air hose. To clean inside passages of radiator and block use a 
cleaning solution made with 1 pound of sal soda or V 2 pound of 
soda ash to 1 gallon of water. Run engine at idling speed to stir 
up loose rust; then drain cooling system by opening the pet cocks 
on radiator bottom tank, water outlet fitting, and left side of engine 
cylinder block. Close radiator, outlet fitting, and cylinder block 
drain cocks. Fill system with a soda ash mixture. Install radiator 
cap. Run engine to approximately 180°F, but do not allow solu- 
tion to boil. Run engine at least 30 minutes. Stop engine and 
drain cooling system. Flush cooling system (subpar. c below). 

b. Neutralizing. The cooling system must be free of rust and 
scale. Use of inhibitors or rust preventive reduces or prevents corro- 
sion of metals, and prevents formation of scale. Clean the cooling 
system (subpar. a above). Close the drain cocks. Refill system 
with clean soft water or antifreeze solution, as conditions require 
(par 18). Add the inhibitor to the cooling liquid. When re- 
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Figure 62 — Cooling System 

filling, bring level of coolant up to point of visibility, to allow 
room for expansion. 

c. Flushing. The cylinder block, radiator, and air compressor 
may be cleaned of excessive sediment by pressure flushing. Loosen 
the water pump outlet hose (par. 93 b), and open drain plug in 
cylinder block. Remove thermostat from the thermostat housing 
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(par. 92 b). Install housing without the thermostat. Use a pressure 
hose to force water into the block through the water outlet manifold. 
Continue to force water through until it runs out clear of sediment. 
Flush radiator by disconnecting radiator hose and applying pressure 
hose to upper hose opening. Allow water to run until it comes out 
clear. After flushing, remove thermostat housing and install ther- 
mostat (par. 92 c). Tighten water pump outlet hose (par. 93 c (3)). 
Close drain plugs. Connect radiator hose and tighten hose clamps. 
Fill system (subpar. b above). Flush air compressor by discon- 
necting inlet and outlet tubes, and apply pressure hose to intake 
opening. 

d. Leaks. Trace source of leak, and if leak is at hose connection, 
tighten hose clamp or install new hose. If radiator leaks, remove 
radiator (par. 91 b). Install new radiator (par. 91 c). 



89. WATER PUMP. 

a. Description and Data. 

(1) Description (fig. 28). The water pump, located on the 
right side of the engine, is used to circulate the cooling fluid in 
cooling system. The pump is driven by the camshaft gear. It is of 
the centrifugal-packless type with spring-loaded water seals which 
require no attention. 

(2) Data. 



Manufacturer Hercules 

Model 88662-DS 

Type Packless 

Drive Gear 

Location Right-hand side of engine 



b. Removal. 



( 1 ) Drain Cooling System. Open drain cocks under radiator 
and water pump outlet fitting, and allow liquid to drain. 

(2) Remove Hose Tubes. Loosen hose clamps on thermostat 
by-pass tube lower hose, and slide hose up from water pump. Loosen 
hose clamps from hose on water pump outlet, and slide hose away 
from outlet. 

(3) Disconnect Water Pump Inlet Fitting. Remove two 
inlet fitting bolts and lock washers. Pull water pump inlet fitting 
and gasket away from water pump. 

(4) Disconnect Air Compressor Intake Water Line. Back 
off connector nut on the water pump end of air compressor intake 
water line. Pull line away from water pump. 

(5) Remove Generator. Remove generator as instructed in 
paragraph 114 d. 
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(6) Disconnect Tachometer Cable. Unscrew knurled nut 
on tachometer cable, and pull tachometer cable out of adapter. 

(7) Remove Water Pump. Remove cap screws and stud nut 
which attach the water pump to the engine. Pull the water pump 
straight back and remove it. 

c. Installation. 

( 1 ) Position Water Pump. Place new water pump attaching 
gasket in place. Place water pump in position behind mounting 
studs. Push it straight forward. Install the cap screws and stud nut. 

(2) Connect Tachometer Cable. Screw the tachometer 
cable knurled nut on the tachometer adapter. 

(3) Install Generator. Install generator as instructed in 
paragraph 114 e. 

(4) Connect Air Compressor Intake Water Line. Position 
the air compressor intake water line on the water pump, and screw 
on the tube connector. 

(5) Connect Water Pump Inlet Fitting. Place a new 
gasket and water pump inlet fitting in position on water pump. 
Install two attaching cap screws and lock washers. 

(6) Connect Hose Tubes. Slide the thermostat by-pass tube 
lower hose down on water pump and tighten hose clamps. Slide 
hose over water pump outlet to engine and tighten hose clamps. 

(7) Fill Cooling System. Fill cooling system as instructed 
in paragraph 88 b. 



90. FAN AND PULLEY ASSEMBLY. 



a. Description and Data. 

(1) Description (fig. 63). The fan is an 8-bladed roller- 
bearing type, mounted on a bracket at front of engine and belt-driven 
by three pulley belts which also drive the air compressor. 



(2) Data. 
Manufacturer 

Model 

Number of blades 

Drive 

Fan belt number . 



Schwitzer-Cummins 

DX5928 

8 

Triple V-belts 

N1463F 



b. Removal (figs. 63, 64, and 65). 

( 1 ) Remove Fan. Open drain cock under radiator and drain 
radiator. Remove engine hood and radiator stay rod (par. 204 b). 
Loosen hose clamps on radiator water inlet and outlet tube hoses. 
Remove cotter pin and loosen castle nut on each of the two radiator 
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Figure 63— Removing Fan 



support studs. Tilt radiator forward. Remove cap screws which 
secure fan blade to fan hub. Lift off fan blade, gasket, spacer, and 
second gasket. 

(2) Remove the Fan Belts (fig. 64). Loosen clamp washer 
nut, and loosen adjusting screw jam rtut and adjusting screw until 
the fan belts are slack. Work the fan belts off the air compressor 
pulley and crankshaft pulley. 

(3) Remove the Pulley Assembly. Remove the adjusting 
screw. Remove the clamp washer nut and lock washer. Pull the 
fan pulley assembly forward out of the mounting bracket. 
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(4) Remove the Mounting Bracket (fig. 64). Remove the 
four studs nuts and lock washers which attach the mounting bracket 
to the engine. 

c. Installation. 

(1) Install Mounting Bracket (fig. 64). Place the mounting 
bracket in position on the engine block studs. Install the four lock 
washers and nuts. 

(2) Install Pulley Assembly (fig. 64). Insert the fan 
spindle in the mounting bracket opening. Install the lock washer 
and clamp washer nut, but do not tighten. Screw in the adjusting 
screw, lock washer, and jam nut through the mounting bracket and 
fan spindle, but do not tighten. 

(3) Install Fan Belts (fig. 38). Place the fan belts over 
the air compressor fan and crankshaft pulleys. Adjust the fan belts 
(subpar. e below). 

(4) Install Fan (fig. 63). Place gasket, spacer, second gasket, 
and fan on fan hub. Install fan blade cap screws and lock washers. 
Tilt radiator back to vertical position. Tighten the two castle nuts 
on radiator support studs. Install cotter pins in nuts. Fit water 
inlet and outlet hose tubes over radiator inlet and outlet. Tighten 
hose clamps. Install radiator stay rod and engine hood (par. 204 c). 
Fill cooling system (par. 88 b). 

d. Fan Belt Replacement. Loosen clamp washer nut and back 
off fan adjusting screw jam nut and screw until the fan belts are 
slack. Work the fan belts off the air compressor pulley and crankshaft 
pulley. Work the fan belts off around the fan blades. Install new 
fan belts by working them over the fan blades. Work belts over 
fan hub, air compressor pulley, and crankshaft pulley. Adjust 
fan belts (subpar. e below). 

e. Fan Belt Adjustment (fig. 64). Test tension of belts by 
measuring the amount of deflection when belts are depressed on 
longest side. Adjust tension to give 1-inch deflection by loosening 
clamp washer nut and turning adjusting screw, using special wrench. 
When tension is adjusted, tighten adjusting screw jam nut. 

91. RADIATOR. 

a. Description and Data (figs 63, 65, and 150). 

( 1 ) Description. The radiator consists of a fin-and-tube type 
core, with upper and lower tanks. Air drawn by the action of the 
fan cools the liquid as it is drawn downward through the radiator. 
The cooling system is filled through an opening at the top center 
of the radiator which is closed by a pressure-type cap fitted with 
gasket (G509-01-94031 ). 
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(2) Data. 

Manufacturer 

Model 

Type 



Figure 64 — Fan Belt Adjustment 



Modine 

3758-102 

Tube-and-fin 



b. Removal (figs. 63 and 150). 

(1) Drain Radiator. Open drain cock on bottom of radiator 
and allow liquid to drain. 

(2) Remove Engine Hood and Radiator Stay Rod. Remove 
engine hood and radiator stay rod (par. 204 b). 

(3) Disconnect Bond Strap (fig. 150). Remove cap screw, 
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lock washer, and toothed lock washer which secure ground strap 
to left lower corner of radiator. 

(4) Disconnect Hoses. Loosen hose clamps at radiator end 
on the water inlet and outlet tube hoses. 

(5) Remove Support Stud Nuts (fig. 63). Remove cotter 
pin, castle nut, plain washer, and insulator from each of the two 
radiator support studs. 

(6) Remove Fan Blade. Tilt the radiator forward. Remove 
cap screws which secure fan blade to fan hub. Lift off fan blade, 
gasket, spacer, and gasket. 

(7) Lift Off Radiator. Lift radiator until support studs are 
clear of radiator support crossmember. Move left corner of radiator 
to rear as far as possible, and bring right corner forward as far as 
possible. Lift radiator straight up. 

c. Installation. 

(1) Install Radiator on Radiator Support Crossmember 
(fig. 63). Place large flat radiator support insulator on each of two 
support studs. Lift radiator up to top of bumper in vertical posi- 
tion. Move left side of radiator toward engine and right side away 
from engine, and lower radiator until it rests on radiator support 
crossmember. Straighten radiator and insert radiator support studs 
in their openings. Install rubber insulation, plain washer, and castle 
nut on each of the support studs, but do not tighten. Tilt radiator 
forward at the top. 

(2) Install Fan. Place gasket, spacer, second gasket, and fan 
on fan hub. Install fan blade cap screws and lock washers. 

(3) Tighten Radiator Support Stud Nuts. Tighten radiator 
support stud nuts and install cotter pins. 

(4) Connect Hoses. Work the radiator water inlet and out- 
let hose tubes over the radiator tubes, and tighten the hose clamps. 

(5) Connect Bond Strap (fig. 150). Install the cap screw, 
lock washer, and toothed lock washer which secures the ground strap 
to left lower corner of radiator. Be sure toothed lock washer is in 
contact with clean, unpainted metal. 

(6) Install Radiator Stay Rod and Engine Hood. Install 
radiator stay rod and engine hood as instructed in paragraph 204 c. 

(7) Refill Cooling System. Refill cooling system as in- 
structed in paragraph 88 b. 

92 . THERMOSTAT AND HOUSING. 

a. Description and Data. 

( 1 ) Description. The thermostat is installed in the thermostat 
housing attached to the front of the water outlet manifold above 
the front cylinder head. It is an automatic-type Valve which con- 
trols the flow of water to the radiator. Its normal position is closed. 

200 



Digitized by 



Original from 

UNIVERSITY OF CALIFORNIA 




Cooling System 



TM 9-768 

92 




HOOD BRACE 



FAN SHROUD 



BOTTOM 

TANK 



RADIATOR TOP TANK 



LACING 



RADIATOR CORE 
'DRAIN COCK 



INSULATOR 
SUPPORT STUD 

RA PD 321363 



Figure 65— Radiator Assembly 



It is designed to be fully closed at 140°F and fully open at 165°F. 
The thermostat body contains a by-pass which allows some water 
to pass through to a by-pass tube when the thermostat is closed. 



(2) Data. 
Manufacturer 

Model 

Type 

Opens 

Closes 



Fulton Sylphon 
105 HB 

By-pass 

165°F 

140°F 
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Figure 66— Thermostat and Thermostat Housing Assembly 

b. Removal and Test (fig. 66). 

( 1 ) Drain Cooling System. Open drain cock under radiator 
and allow system to drain below level of thermostat. 

(2 ) Disconnect Hoses. Loosen the hose clamps on the radiator 
water inlet hose, and work the hose off the engine water outlet fit- 
ting. Loosen hose clamps on thermostat by-pass tube upper hose, 
and work the hose away from thermostat housing. 

(3) Remove Thermostat. Remove four stud nuts and lock 
washers which secure thermostat housing. Break loose the housing 
and lift it off studs. Lift out thermostat. Remove gasket. 

(4) Test Thermostat. Place thermostat in a container filled 
with water. Place thermometer or other heat measuring instru- 
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ment in the water and heat the water. If thermostat does not begin 
to open within 5°F of 140 °F, and is not fully open within 5°F of 
165°F, replace it with new thermostat (G5 12-04-00093). 

c. Installation (fig. 66). 

(1) Install Thermostat Housing. Place the thermostat, 
bellows end down, in opening in water outlet manifold. Place new 
gasket and thermostat housing in position. Install four stud nuts 
and lock washers. 

(2) Connect Hoses. Work the thermostat by-pass tube upper 
hose over the thermostat housing by-pass outlet, and tighten hose 
clamps* Work the radiator water inlet hose over the engine water 
outlet fitting, and tighten hose clamps. 

(3) Fill Cooling System. Fill cooling system as instructed 
in paragraph 88 c. 

93. PIPE AND HOSE CONNECTIONS (fig. 62). 

a. Description. Connections consist of straight pipe, elbows, 
and hose of different diameters and lengths which provide for con- 
necting engine water jacket, radiator, air compressor water jacket, 
thermostat by-pass, and water pump. The hose fits over the con- 
necting pipe and is secured by adjustable hose clamps. Hose con- 
nections are kept tight to prevent the loss of coolant. A coat of 
white lead on the inner surface of the hose under the clamp insures 
a tight seal. Cylinder water jacket inlet elbow is integral with oil 
filter assembly bracket. 

b. Removal. 

( 1 ) General. Loosen clamps by loosening clamp screws. 
Clamps that have been installed for extended periods of time are 
often stuck to the hose, and the surface of the hose under the clamps 
will be stuck to pipes or fittings. If necessary, insert a small screw- 
driver under clamp to loosen clamp from hose after clamp screw 
is loosened; then insert screwdriver under end of hose to loosen 
hose from pipe or fitting. Before starting to replace any part of 
radiator pipe and hose connections, drain coolant. Open drain cocks 
located at bottom rear of radiator and at bottom of water pump 
inlet fitting. 

(2) Thermostat By-pass Tube and Tube Hose Connections. 
Loosen clamps and tube hose connections at both ends of the tube 
and at tube fitting end of air compressor water exhaust hose. Pull 
end of compressor exhaust hose from by-pass tube fitting. Pull 
upper end of by-pass tube out from upper hose and remove upper hose. 
Pull by-pass tube from lower hose and remove lower hose. 
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(3) Radiator Outlet to Water Pump Connections. Loosen 
clamps and hose at both ends of radiator outlet tube. Remove cap 
screws and lock washers which attach water pump inlet fitting to 
bottom of water pump. Separate fitting from water pump and re- 
move fitting gasket. Remove fitting, radiator outlet tube, and hose 
at each end of tube. 

(4) Water Pump Outlet Hose. Loosen clamps and ends of 
hose. Remove oil filter assembly bracket as outlined in paragraph 
125 c. Remove hose. 

(5) Thermostat Outlet Elbow to Radiator Inlet. Loosen 
clamps and ends of radiator outlet hose. Remove cap screws which 
attach elbow to top of thermostat housing. Separate elbow from 
housing and remove gasket. Remove elbow and hose. 

(6) Air Compressor Exhaust Nipple Hose. Loosen clamps 
and ends of hose, and pull hose from fittings. 

(7) Air Compressor Intake Water Line. Loosen and back 
off water line nut at each end of line, using two wrenches. Hold 
connector stationary while loosening line nut. Back off both nuts. 
Pull upper end of line from connection, and lift line from connec- 
tion at water pump. Remove connections by unscrewing them. 

c. Installation. 

(1) General. When installing hose, coat inner surface of the 
hose under the clamp with white lead to insure a tight seal. Arrange 
clamps on the same hose in similar and accessible positions. 

(2) Radiator Outlet to Water Pump Connections. Posi- 
tion clamps (H006-0 1-00620) on both tube hose connections. Posi- 
tion a hose on each end of outlet tube. Fit tube and hose on radiator 
outlet. Insert water pump fitting in hose at other end of tube, 
position fitting gasket, and install lock washers and cap screws which 
attach fitting to bottom of water pump. Adjust outlet pipe, hose 
connections, and clamps. Tighten clamps. 

(3) Water Pump Outlet Hose. Position clamps on hose, fit 
hose on pump outlet, and adjust and tighten clamp at water pump 
end of hose. Install oil filter assembly bracket as outlined in para- 
graph 125 d. Tighten clamp at bracket end of hose. 

(4) Thermostat By-pass Tube and Tube Hose Connections. 
Fit hose connections on each end of by-pass tube, and position clamps 
on both pieces of hose. Fit tube and tube lower hose to water pump 
outlet and upper hose to thermostat housing. Position tube so that 
fitting for air compressor water exhaust hose is alined toward com- 
pressor exhaust nipple. Adjust hose and clamps, using new hose 
clamps (H006-0 1-00620), and tighten all clamp screws. 
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(5) Air Compressor Exhaust Nipple Hose. Position clamps 
on hose. Fit one end of hose to fitting on air compressor and other 
end to fitting on by-pass tube. Adjust clamps and tighten clamp 
screws. 

(6) Thermostat Elbow to Radiator Inlet. Position clamps 
on hose. Fit one end of hose to radiator inlet and insert thermostat 
elbow in other end of hose. Position gasket under elbow, and install 
cap screws and lock washers which attach elbow to thermostat 
housing. Adjust hose and clamps, and tighten clamp screws. 

(7) Air Compressor Intake Water Line. If connections were 
removed, reinstall them at water pump and at air compressor. Insert 
lower end of line in connector at water pump, and then upper end 
of line in connector at air compfessor. Aline nuts to connectors and 
tighten, using two wrenches. Hold connectors stationary while tight- 
ening nuts. 

(8) Install Coolant. Install coolant as instructed in para- 
graph 88 c. 



94. HEAT INDICATOR. 

a. Description and Data (figs. 8 and 31). 

(1) Description. The temperature gage, located on the in- 
strument panel, indicates the temperature of the water in the water 
outlet manifold. It is operated by the engine thermostat unit, which 
is inserted in the rear end of the water outlet manifold. 



(2) Data. 



Type Vapor 

Range 100°F to 220° F 



b. Engine Unit Replacement (fig. 31). Unscrew coupling 
nut from rear of water manifold. Pull out bulb from manifold. 
Unscrew knurled nut from back of instrument panel heat indicator 
gage. Remove rubber grommet from cowl, and pull out tube from 
cowl. Insert new tube through hole in cowl below left horn. Insert 
bulb into water manifold, and tighten coupling nut. Insert instrument 
end of tube in gage and screw in knurled nut. 

c. Gage Replacement (fig. 8). Unscrew tube connector nut from 
gage. Remove two nuts and lock washers which secure gage to bracket. 
Remove retainer bracket. Pull out gage. Place new gage in 
opening of instrument panel. Position retainer bracket over gage 
stud nuts, and install two lock washers and stud nuts. Screw tube 
connector nut on gage fitting. 
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Section XVIII 



STARTING SYSTEM 



95. DESCRIPTION AND DATA. 

a. Description (fig. 67). The starting system consists of a 24- 
volt cranking motor and a switch-operated solenoid which operates 
on four 6-volt batteries. A series-parallel cranking motor switch con- 
nects the four batteries in series to operate the cranking motor. 



96. CRANKING MOTOR, 

a. Description and Data. 

(1) Description (fig. 68). The cranking motor, located on the 
right lower side of the engine bell housing, is accessible from under 
the truck. A cranking motor drive, attached to the end of the arma- 
ture shaft and enclosed in a housing, engages the flywheel gear to 
crank the engine. 



(2) Data. 
Manufacturer 
Type 

Drive 

Volts 



Delco-Remy 
833 
Dyer 
24 



b. Removal. 

(1) Disconnect Cables (figs. 68 and 69). Remove terminal 
stud nut at commutator end of cranking motor. Remove battery to 
cranking motor cable and circuit breaker to cranking motor wire. 
Tape the end of the battery cable to avoid accidental contact. Re- 
move terminal stud nut from inside front (ground) terminal post of 
solenoid, and remove battery to solenoid cable and solenoid ground 
wire. Tape the end of the battery cable to avoid accidental contact. 
Remove terminal stud nut from outside top terminal of solenoid, and 
remove circuit lock switch to solenoid wire. 

(2) Remove Cranking Motor. Back off the three drive hous- 
ing attaching stud nuts and lock washers, and pull the cranking motor 
and drive housing off the bell housing studs. 

(3) Remove Cranking Motor Solenoid. Remove cranking 
motor solenoid as instructed in paragraph 97 b. 

c. Installation. 

(1) Install Cranking Motor Solenoid. Install cranking mo- 
tor solenoid as instructed in paragraph 97 c. 
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Figure 67 — Starting System Wiring Diagram 
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Figure 68 — Cranking Motor — Installed 



(2) Install Cranking Motor on Bell Housing. Position 
cranking motor and drive housing on studs in lower right side of bell 
housing. Install stud lock washers and nuts. 

(3) Connect Cables and Wires (figs. 68 and 69). Install circuit 
lock switch to solenoid No. 14 black wire on outside top terminal 
of solenoid. Install terminal washer, lock washer, and nut. Install 
ground wire and cable from positive terminal of right-hand side 
battery on inside front (ground) terminal of solenoid. Install termi- 
nal lock washer and nut. Install cable from negative post of left- 
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hand side battery and No. 10 red wire from 40-ampere circuit breaker 
on terminal at front end of battery. Install lock washer and nut. 

97. CRANKING MOTOR SOLENOID. 

a. Description and Data. 

(1) Description (fig. 69). The cranking motor solenoid is 
mounted directly on top of the cranking motor. It shifts the cranking 
motor drive pinion into mesh with the engine flywheel when the 
cranking motor switch is depressed, and also closes the circuit between 
the cranking motor and battery, which supplies power for cranking. 

(2) Data. 

Manufacturer Delco-Remy 

Model 1118050 

Capacity 24-volt 

b. Removal (fig. 69). 

(1) Remove Cables and Wires. Remove terminal nut and lock 

washer from solenoid inside top terminal, and lift off solenoid to crank- 
ing motor wire. Remove terminal nut and lock washer from solenoid 
outside top terminal, and lift off circuit lock to solenoid wire. Re- 
move terminal nut and lock washer from solenoid front inside 
terminal, and lift off battery to solenoid cable and solenoid 

ground wire. Remove terminal nut and lock washer from solenoid 
front outside terminal, and lift off solenoid to cranking motor cable. 

(2) Remove Solenoid. Remove cotter pin and clevis pin from 
solenoid linkage. Remove four solenoid attaching screws and lock 
washers. Lift off solenoid. 

c. Installation. 

( 1 ) Install Solenoid. Place solenoid on cranking motor, and 
install four solenoid attaching screws and lock washers. Position sole- 
noid linkage and install clevis pin and cotter pin. 

(2) Connect Cables and Wires. Place solenoid to cranking 
motor wire on inner top terminal of solenoid and install lock washer 
and terminal nut. Install circuit lock switch to solenoid wire on sole- 
noid outer top terminal, and install lock washer and nut. Install 
solenoid ground wire and right-hand battery to solenoid cable on 
front inside terminal of solenoid, and install lock washer and nut. 
Install solenoid to cranking motor cable on front outside terminal 

* of solenoid, and install terminal nut and lock washer. 



98. CRANKING MOTOR SWITCH. 



a. Description (fig. 70). The cranking motor switch is located 
on a bracket immediately below the floorboard, with the push button 
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Figure 70— Cranking Motor Switch — Installed 



extending through a hole in the floorboard into the driver’s compart- 
ment. The switch is a foot-operated, series-parallel type. When the 
button is depressed, it connects the batteries in series for 24-volt 
cranking motor operation; when released, it connects them in parallel 
so that the 12-volt generator current will keep them properly charged. 



b. Removal (fig. 70). 

(1) Remove Floorboard. Remove floorboard attaching screws. 
Lift off floorboard. 



(2) Disconnect Wires. Remove terminal nut and washer from 
terminal on bottom right side of cranking motor switch. Re- 
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move left-hand battery to switch cable and starter burner to switch 
wire. Tape the end of the cable to prevent accidental contact. Re- 
move terminal nut and lock washer from “A” terminal on bottom left 
side of switch. Remove right-hand battery to switch cable and No. 
8 red ammeter to switch wire. Tape end of cable to prevent acci- 
dental contact. Remove front circuit breaker terminal screw, and dis- 
connect No. 10 red circuit breaker to cranking motor wire. Remove 
rear circuit breaker terminal screw, and disconnect No. 10 green- 
black circuit breaker to left battery ammeter wire. Remove terminal 
nut from “SW” terminal at bottom front of switch, and remove No. 14 
black circuit lock switch to cranking motor switch wire. 

(3) Remove Switch. Remove two attaching bolts, and lift off 
switch from left frame side rail. 

c. Installation (fig. 70). 

( 1 ) Attach Cranking Motor Switch. Position cranking motor 
switch on left-hand side frame rail. 

(2) Connect Wires. Place No. 14 black circuit lock switch to 
cranking motor switch wire on the “SW” terminal at bottom front of 
switch, and install terminal nut and lock washer. Place No. 10 green- 
black circuit breaker to left battery ammeter wire on circuit breaker 
terminal at top rear of switch. Install terminal screw. Install No. 10 
red circuit breaker to cranking motor wire on circuit breaker terminal 
at top front of switch. Install No. 8 red ammeter to switch wire, and 
right-hand battery to switch cable on “A” terminal on bottom left side 
of switch. Install terminal lock washer and nut. Install left-hand 
battery to switch cable and starter burner to switch wire on “B + ” 
terminal on bottom right side of switch. Install terminal lock washer 
and nut. 

(3) Install Floorboard. Place floorboard in position, and in- 
stall attaching screws. 

99. CIRCUIT LOCK SWITCH. 

a. Description (fig. 8). The key-operated circuit lock switch, 
located at lower center of instrument panel, closes the cranking motor 
solenoid circuit. NOTE: The switch is omitted on some models. 

b. Removal. Disconnect two leads at back of switch. Remove 
lock nut and washer from back of switch. Pull switch out of instru- 
ment panel. 

c. Installation. Place spacer on switch. Position switch into 
opening in instrument panel. Install washer and lock nut. Connect 
the two No. 14 black wires from cranking motor solenoid and from 
cranking motor switch, to terminals of circuit lock switch. 
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Section XIX 

TRUCK LIGHTS AND HORN SYSTEM 

100. DESCRIPTION. 

a. The lights and horn operate on a 6-volt circuit with current 
supplied from one of the batteries located in the right battery com- 
partment. The light switch “B” terminal is connected at the terminal 
block with a lead which comes directly from the negative terminal 
of either battery. The horn relay is also connected with the switch 
“B” terminal. Through the light switch, current is supplied to all 
lights on the truck and to the trailer coupling socket. It is a single 
wire circuit with the positive battery terminal grounded. 



101. INSTRUMENT PANEL LIGHTS. 

a. Description and Data (fig. 8). 

( 1 ) Description. The instrument panel lights, four in number, 
are located respectively in the area of the trouble light receptacle, 
air pressure gage, ammeters, and viscometer gage. The lights are of 
the snap-in type, permitting free rotation to position the slot in the 
hood. Each light is installed as a complete unit with lead. Instru- 
ment panel leads are all connected to one terminal on the panel 
light switch. 

(2) Data. 

Type lamp Single-tungsten filament 

Voltage 6-8 volts 

Candlepower 1 

b. Removal (fig. 8). Disconnect instrument panel leads from 
common terminal on instrument panel light switch. Pull light unit 
and lead out of instrument panel. 

c. Installation (fig. 8). Insert new light unit head (MOO 1-02- 
13042), through instrument panel, and push unit into hole with hood 
positioned to illuminate panel instruments. Connect leads to common 
terminal at instrument panel light switch. 



102. BLACKOUT DRIVING LIGHT. 

a. Description and Data (figs. 72 and 73). 

(1) Description. The driving lamp is shrouded and is a double- 
filament Type. The upper filament projects the low headlight beam 
while the lower provides the high beam. The selection of these beams 
is controlled by a dimmer switch.. The light assembly is mounted on 
the right front fender. 
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Figure 71 — Lights and Horn Wiring Diagram 
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GROMMET 



BRACKET GASKET SCREW 



Figure 72 — Blackout Driving Light 



(2) Data. 

Manufacturer Guide 

Type of lamp Double-tungsten filament 

Candlepower, upper beam (driving) 50 

lower beam (passing) 32 

b. Lamp Replacement. Remove screws and lock washers which 
secure driving light mask to driving light body and remove the mask, 
gasket, and gasket ring. Push lamp in; then turn to left and remove 
from socket. To install new lamp (M001-01-07281), push lamp into 
socket and turn to right to lock it in place. Position mask light hous- 
ing and make secure by installing lock washers and screws. 

c. Removal. Disconnect battery cable leads from headlight. 
Disconnect ground wire. Remove nut and lock washer which attach 
light assembly to bracket. Lift assembly from bracket and pull wires 
from grommet. Remove bracket and gasket by removing screws 
which attach them to fender. 

d. Installation. Position bracket and gasket and install screws 
which secure it to fender. Position driving light assembly on bracket, 
and install mounting lock washer and nut. Connect ground wire to 
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A HOUSING ASSEMBLY 
B LOWER BEAM WIRE 
C HIGH BEAM WIRE 
D GROUND WIRE 
E HIGH BEAM TERMINAL 



F COMMON TERMINAL 
G LOWER BEAM TERMINAL 
H MOUNTING BOLT 
I REFLECTOR 
J LENS 
K SHIELD 



1 



RA PD 310643 



Figure 73 — Sectional View of Blackout Driving Light 

fender. Connect battery cable leads to driving light. Make sure all 
connections are insulated and shielding properly secured. 

103. BLACKOUT MARKER LIGHTS, 
a. Description and Data. 

(1) Description (fig. 74). Two blackout marker lights are 
provided: one mounted on each side of the front bumper. The lens in 
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Figure 74 — Blackout Marker Light— Disassembled 

the door of the light body is covered except for two small translucent 
triangular portions. The light door and lens are constructed so that 
the triangles are visible only from a straight-ahead position; thus no 
beams are cast, and lights serve only as markers. Light contains a 





single-contact socket. 

(2) Data. 

Manufacturer 






Guide 


> 


Lamp: 

Make 






Mazda 63 




Candlepower 






3 


6 


Base 






Single contact 



b. Lamp Replacement. Remove screw which secures door to 
body. Remove door. Press in on lamp, turn to right, and remove 
from socket. Push new lamp (MOO 1-02-13230), into socket and turn 
to left so that lamp is secured in socket. Position door to body and 
secure with door screw. 



c. Assembly Removal. Disconnect lead from connector on wire 
from junction block. Remove nut and lock washer which secure light 
to bumper. Lift light from bracket and pull lead from bumper. 

d. Assembly Installation. Thread lead through opening in 
bumper. Position light on bumper, and install lock washer and nut 
which attach light to bumper. Connect lead at connector on yellow 
wire from junction block. Make sure connection is insulated. Turn 
blackout lights on. Installation is correct if lights function properly. 
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104. BLACKOUT TAIL AND STOP LIGHTS. 



a. Description and Data. 

(1) Description. Two combination blackout tail and stop 
lights are mounted at the rear of the truck. The lenses of the black- 
out taillights are designed to produce two beams. When a vehicle is 
following at a specified distance, these two beams will merge into a 
single highly visible beam. The lamps are soldered to a lens retainer, 
and the lens and filter are crimped to the retainer to form a complete 
unit. The lamp and lens assemblies are enclosed in a body and door 
assembly. 



(2) Data. 
Manufacturer 
Type 
Taillight: 

Model 

Candlepower 

Base 

Service stop light: 
Model 

Candlepower 
Base 



Guide 

Sealed beam 

5933078 

3 

Single control 

5933121 

3 

Double control 



b. Lamp-unit Replacement. Remove screws which attach door 
to light body and remove door. Either lamp-unit assembly is removed 
by pulling unit from socket. Install new taillight lamp-unit (M001- 
01-07407), or lamp-unit (M001-01-07408), in socket. Position door 
on light body and install screws which attach door to body. 

c. Removal (fig. 75). The removal of both blackout tail and 
stop lights is the same. Push in on cable connectors, turn clockwise, 
and pull from sockets. Remove nut and lock washer which secure 
cable clip to taillight mounting stud, and pull clip from stud. Remove 
nuts and lock washers which secure blackout tail and stop light to 
mounting bracket; withdraw light from bracket. 

d. Installation (fig. 75). Position blackout tail and stop light in 
mounting bracket and install lock washers and nuts. Position cable 
clip on stop light mounting stud and install lock washer and nut. 
Push cable connector into sockets and turn counterclockwise into 
catch. 



105. MAIN LIGHT SWITCH, 
a. Description and Data. 

(1) Description (fig. 8). The main light switch is the push- 
pull type and is located on instrument panel. It controls the complete 
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Figure 75 — Blackout Tail and Blackout Stop Light — Disassembled 

lighting circuit. The switch is locked in first stage (front marker 
lights on and combination tail and stop lights operating) by a spring 
plunger lock. This prevents operator from accidentally turning on 
other lights. 

(2) Data. 

Manufacturer Delco-Remy 

Type Push-pull 

b. Removal. Disconnect batteries (par. 112 c). Disconnect all 
wires from switch (fig. 71), placing marked tags on wires as they are 
removed to insure correct installation. Loosen set screw on knob. 
Screw knob from switch shaft. Loosen set screw on under side of push 
button housing. Pull housing from switch shaft. Remove nut and 
washer from switch collar. Pull switch from reverse side of instru- 
ment panel. 

c. Installation. 

(1) Connect Wires to Terminals. Connect wires to switch 
terminals as follows (fig. 71): black wire from panel light switch and 
oak-tan wire from junction block to “S” terminal; yellow wire from 
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terminal block to “SW” terminal; blue wire from contact relay, red 
wire from terminal block, and black wire from 40-ampere circuit 
breaker and horn relay to “B” terminal; red-black wire from switch 
“A” to “SS” terminal. 

(2) Install Switch in Instrument Panel. Position switch 
to instrument panel, and install washer and lock nut which attach 
switch to panel. Depress button at side of push button housing into 
position on switch shaft. Tighten set screw on under side of housing. 
Screw knob on shaft, and tighten knob set screw. 

106. DIMMER SWITCH. 

a. Description and Data (fig. 7). 

(1) Description. The dimmer switch is mounted under the 
cab floor panel at the left inner side of cab. The main body of the 
switch is under the floor panel, but the push button extends through 
into driver’s compartment. 

(2) Data. 

Manufacturer Delco-Remy 

Model DX5897 



b. Removal. 

(1) Remove Toeboard. Remove toeboard as instructed in. 
paragraph 68 c. 

(2) Removal Procedure. Disconnect wires from terminals on 
switch. Remove two screws, lock washers, and nuts which attach 
switch to floor, and remove switch. 

c. Installation. 

( 1 ) Installation Procedure. Position switch to floor panel 
and install two screws, lock washers, and nuts which attach switch to 
under side of floor panel. Connect oak-tan wire from junction block 
to “B” (front) terminal. Connect green wire from junction block to 
“2” (middle) terminal. Connect black wire to “1” (rear) terminal. 

(2) Install Toeboard. Install toeboard as instructed in para- 
graph 69 n. 

107. INSTRUMENT PANEL LIGHT SWITCH. 

a. Description and Data. 

( 1 ) Description. The instrument panel light switch is a push- 
pull type switch, attached to the instrument panel in upper center 
area between and above “B” ammeter and speedometer (fig. 8). It 
operates the four panel lights independently when the main light 
switch is in the second or the third position. 
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F— LEAD TERMINAL 
G— SCREW 

H— BACK SHELL 
BRACKET 
RA PD 321338 

Figure 76— Horn Adjustment 

(2) Data. 

Manufacturer Delco-Remy 

Type Push-pull 

b. Removal. Disconnect wires from switch. Remove knob from 
switch shaft. Remove switch retaining nut and lock washer. Remove 
switch from rear side of instrument panel. Remove spacer collar. 

c. Installation. Position spacer collar on switch assembly. Posi- 
tion switch to instrument panel, and secure by installing washer and 
retaining nut. Install knob on switch shaft. Connect four block rubber 
covered leads from panel lights to one terminal. To the other ter- 
minal, connect the black wire from the “S” terminal of the main 
light switch. 

108. HORN. 

a. Description and Data. 

(1) Description (fig. 76). Twin horns are mounted on the 
cowl in the engine compartment. They are the vibrator type with one 

221 



A— HORN BACK SHELL 
B— VIBRATOR HORN 
ASSEMBLY 
C— HORN RELAY 



D— HORN DIAPHRAGM 
ASSEMBLY 

E— HORN DIAPHRAGM 
ADJUSTING SCREW 
AND LOCK NUT 



Digitized by c,oo<fie 



Original from 

UNIVERSITY OF CALIFORNIA 




TM 9-768 

108 



Moliftiaiet lattructlons 





STEERING WHEEL 



LEAD CONTACT 
TERMINAL 



INSULATING 
BUSHING WASHER 



CONTACT CAP 

CONTACT CUP 
HORN BUTTON 



WHEEL RETAINER LOCK NUT 

BASE PLATE 



RA PD 321330 



Figure 77 — Horn Button Assembly — Disassembled 



horn adjusted to a low tone while the other is adjusted to a high tone. 
A relay switch (controlled by the horn button switch) draws current 
from the light switch “B” terminal to operate the horns. The relay is 
a standard magnetic switch and is mounted on the cowl between the 
horns. A 40-ampere circuit breaker to protect the horns from ex- 
cessive voltage is located on the back side of instrument panel and 
above the steering column; it is between the air low pressure buzzer 
and the 5-ampere circuit breaker. 

(2) Data. 



Make Delco-Remy 

Model D X 5375 



b. Horn Adjustment (fig. 76). 

( 1 ) General. Do not adjust horn tone unless horns have been 
tampered with or damaged. One horn is adjusted to a high tone and 
the other to a lower tone. The two pitches are matched at the factory 
to give the most striking warning. 

(2) Adjustment Procedure. Remove the screw located in 
the center of horn cover and lift cover from horn. Loosen adjusting 
screw lock nut. Tighten or loosen adjusting screw until desired pitch 
is attained. Hold adjusting nut to keep it from turning, and tighten 
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lock nut. Place cover in position on horn and install screw which 
attaches cover to horn. Press horn button to check operation. 

c. Horn Button Replacement. 

(1) Removal of Horn Button Assembly. 

(a) Remove Horn Button (fig. 77). Disconnect button to horn 
wire at horn relay switch. Press button down firmly and turn it to 
right or left to permit holding ears to clear clamping legs on base 
plate. Lift the horn button carefully so as not to lose small parts and 
to observe how they should be reassembled. Remove button, contact 
cap, contact cap spring, and pilot. 

(b) Remove Horn Button Base and Wire. Remove the screws 
which hold base plate in steering wheel recess. As an assembly, lift 
base plate, horn wire bushing, horn wire bushing cup, and horn wire 
bushing spring out of steering wheel. Pull horn wire and terminal out 
of passage in steering cam tube. 

(2) Installation of Horn Button Assembly (fig. 77). 

(a) Install Horn Button Base and Wire. Thread a small gage 
iron wire through passage in steering cam tube, this wire to be used 
as a fishline for installing button to horn relay wire. Attach upper 
end of fishline to wire terminal, and pull attached terminal and wire 
down through tube and out lower end of passage at bottom of steer- 
ing gear housing. Position base, with insulating ferrule and upper wire 
terminal, in recess of steering wheel and install attaching screws. 

(b ) Install Horn Button. Position horn button spring, contact 
cap, and contact cap on base plate. Position horn button contact cap. 
Depress button firmly and turn it to right or left to secure holding 
ears of button under clamping legs on base plate. Connect button 
to relay wire at relay switch. Depress horn button to check installa- 
tion, and if necessary, correct as required. 

d. Horn Replacement. 

(1) Removal (fig. 76). Disconnect lead from horn terminal. 
Remove two nuts, bolts, and four lock washers which secure horn to 
support bracket. Remove horn. 

(2) Installation (fig. 76). Position new horn on bracket. In- 
stall two bolts, four lock washers, and two nuts. Attach horn wire to 
horn terminal. Press horn button. Proper sounding of horn indicates 
correct installation. 



e. Horn Relay Replacement. 

(1) Removal (fig. 76). Disconnect wires from terminals on 
relay switch. Remove two nuts, two bolts, and four lock washers 
which attach relay to bracket. Remove switch. 



Digitized by 



Google 



223 

Original from 

UNIVERSITY OF CALIFORNIA 




TM 9-768 

108 



Maintenance Instructions 




INSULATOR SLEEVE 



HOUSING 



BRACKET TO COVER PIN 



COVER SPRING 



BRACKET 



TRAILER WIRING JUNCTION 
BOX COVER 



TERMINAL BOLT 



TERMINAL 



TERMINAL BOLT 
(TRAILER BLACKOUT 
LIGHT WIRE) 



TERMINAL BOLT WIRING PLATE 
(TRAILER-TAIL / 

LIGHT WIRE) Am 



HOUSING 

COVER 



LOCK WASHER 



TERMINAL BOLT (TRACTOR GROUND WIRE) 



-TERMINAL BOLT (TRAILER STOP LIGHT WIRE) 



HOUSING 



REAR VIEW 



Figure 78 — Trailer Jumper Socket Assembly 
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(2) Installation. Position new relay on bracket. Install two 
screws, four lock washers, and two nuts which attach relay to bracket. 
Attach red-blue (horn button) wire to right-hand terminal; attach 
red (horn) wire to left-hand terminal. Attach black wire (from 40- 
ampere circuit breaker) to relay middle terminal. Depress horn but- 
ton. Sounding of horns indicates correct installation. 

109. TROUBLE LIGHT RECEPTACLE. 

a. Replacement (fig. 8). 

( 1 ) Removal. Disconnect lead. Remove two bolts, lock wash- 
ers, and nuts. Remove receptacle. 

(2) Installation. Position receptacle. Install two bolts, lock 
washers, and nuts. Attach lead to receptacle. 

110. TRAILER JUMPER SOCKET ASSEMBLY. 

a. Replacement (figs. 159 and 78). 

( 1 ) Removal. Remove the four nuts, lock washers, and bolts 
which attach socket to crossmember, and remove socket cover. Pull 
socket assembly out of frame, and remove back cover by removing 
nut and toothed lock washer which secure cover to socket body. Dis- 
connect leads from terminals by removing nuts, washers, and clips 
which attach leads to terminals. 

( 2 ) Installation. 

(a) Connect Wiring Leads (fig. 71). Connect yellow-blue wire 
(from stop light switch) to terminal marked “TL”; yellow green light 
to terminal marked “TL”; and red armored ground lead to terminal 
marked “GR.” Make cables secure by installing terminal cable clips, 
washers, and nuts. Position back cover over terminals, and make 
secure with toothed lock washer and nut. 

(b) Attach Socket to Frame Crossmembers. Position socket to 
crossmember. Position socket cover so that holes in cover bracket 
are alined with two upper holes in socket mounting flange and with 
holes in frame crossmember. # Install bolts, lock washers, and nuts 
which attach socket and cover to crossmember; attach ground lead 
to either of the two lower bolts. 

(c) Test Installation. Insert trailer male plug into receptacle. 
Start engine and build up air pressure. Turn lights on and apply 
brakes. Correct operation of trailer combination tail and stop lights 
and trailer clearance lights indicates correct installation. 
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Section XX 

BATTERY AND GENERATING SYSTEM 

111. DESCRIPTION AND DATA. 

a. Description (fig. 79). The truck is provided with a 12-volt 
generator to supply current to four batteries connected in a series- 
parallel circuit. The batteries store and supply electrical current 
during operation of the vehicle. They are connected in a series 
parallel circuit to provide current of 24-, 12-, or 6-volt potential. A 
current voltage regulator controls the rate and extent of battery 
charge, and also prevents the batteries from discharging through the 
generator when the battery voltage exceeds generated voltage. Cur- 
rent flow is indicated by an ammeter (J, fig. 8) and a “B” battery 
ammeter is also provided to indicate when the left batteries are not 
being charged (K, fig. 8). The batteries are mounted in battery 
compartments on the right and left step boards. 

b. Data. 

Generator 

Number of batteries 
Circuit 

Circuit control 

112. BATTERIES. 

a. Description and Data. 

(1) Description (fig. 80). Four 6-volt batteries provide cur- 
rent of 24-, 12-, or 6-volt potential. To supply 24-volt direct-current 
to the cranking motor, the four batteries are connected in series. 
Except when starting, two batteries are connected in series, and the 
series groups are connected in parallel to provide a 12-volt poten- 
tial. Six-volt current for the lighting system is supplied by properly 
connecting the battery leads to either battery in the right-hand battery 
compartment. A warning plate, located on right battery compart- 
ment door, illustrates the battery cable hook-up for the batteries 
in the right compartment. 



(2) Data. 

Make Auto-Lite 

Type (model No.) DX6046A 

Voltage 6 

Terminal grounded Positive 
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Series-parallel 
Current-voltage regulator 
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RIGHT-HAND SIDE LEFT-HAND SIDE 




Figure 79 -— Generating System Wiring Diagram 

b. Test and Service. 

(1) Electrolyte Level. Add distilled water often enough to 
keep the level of the electrolyte about s /s inch above the top of the 
separators, or to just below the bottom of the filling well. 

(2) Battery Terminals. If any corrosion takes place at ter- 
minals, it must be scraped or brushed off. Replace lead-plated parts 
from which the lead plating is worn or scraped off. A battery termi- 
nal connection must be a snug fit rather than a condition of extreme 
tightness. After cleaning and making battery connections, cover 
connections with a light film of petrolatum. 

(3) General Cleaning. Do not clean batteries by any de- 
greasing methods or with materials that will dissolve the sealing 
compound. Fuel oil spilled on battery must be wiped off imme- 
diately. A solution of 1 pound of soda ash in a gallon of water 
is satisfactory for removing acid, dirt, and foreign matter from top 
and sides of battery. Soda ash will neutralize the acid. Make 
sure the vent plugs are in place and are tight. Do not force soda 
solution through passages in vents. After exterior parts of battery 
case have been cleaned, rinse with clear water and dry, using clean 
rags or compressed air. 



Digitized by Cjoooie 



227 



Original from 

UNIVERSITY OF CALIFORNIA 









TM 9-768 

112 



Maintenance Instructions 



(4) Specific Gravity. 

(a) General. The state of charge of the battery is indicated 
by the specific gravity of the electrolyte and is determined by hy- 
drometer readings. When the battery is well charged, the specific 
gravity of the electrolyte is high and the hydrometer will not sink 
so far into the liquid as when the specific gravity is low. The 
specific gravity of a fully charged battery is 1.270 to 1.285 at 80°F. 



(b) Hydrometer Readings. Do not take hydrometer readings 
immediately after adding water. If the battery is on charge, the 
water and electrolyte will be mixed after 1 hour. To take a 
hydrometer reading, insert the nozzle of the hydrometer syringe in 
the electrolyte then squeeze the bulb and slowly release it, drawing 
up enough electrolyte to float the hydrometer freely. With the 
syringe held vertically, the reading on the stem of the hydrometer 
at the surface of the electrolyte is the specific gravity of the electro- 
lyte. Return the electrolyte to the same cell from which it was 
taken. Check each cell. If a specific gravity reading for a battery 
is below 1.225, the battery must be removed from the vehicle to be 
charged at the bench, or be replaced by a fully charged battery. 



(c) Correcting Hydrometer Readings. The specific gravity of 
the electrolyte will vary with the temperature of the electrolyte. 
Therefore, the hydrometer readings must be corrected for the tem- 
perature of the electrolyte in the battery at the time the reading is 
taken. The correction for each 20° F of temperature variation 
from 80 °F is approximately 0.008 in specific gravity. The following 
table gives the correction that must be made for various tem- 
peratures. 



Temperature of 
Electrolyte, degrees 

Fahrenheit Specific Gravity Correction 

100 Add 0.008 to hydrometer reading. 

80 No correction required. 

60 Subtract 0.008 from hydrometer reading. 

40 Subtract 0.016 from hydrometer reading. 

20 Subtract 0.024 from hydrometer reading. 

0 Subtract 0.032 from hydrometer reading. 

-20 Subtract 0.040 from hydrometer reading. 

(5) Inactive Battery. If a battery is permitted to stand with- 
out charging for long periods of time, severe damage occurs. A battery 
standing idle is subject to gradual self-discharge. The rate of dis- 
charge varies with the temperature, time since charged, and general 
condition of the battery. Under average conditions a fully charged 

battery standing idle for 30 days will at the end of that time test 

approximately 1.230 specific gravity at 80°F. To avoid damage 
to an idle battery, it should be brought to full charge at the bench 
at regular 30-day intervals. 
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(6) Cable Connections at Batteries in Right-hand Series 
Group (fig. 80). 

(a) General. The lighting load is connected across one of the 
two batteries in the series group on the right side of the chassis. (There 
is a provision for changing lighting connections to the other battery 
in the same compartment.) Because of the lighting load connected 
across one battery, the condition of the batteries and state of charge 
will be somewhat unbalanced. The battery in series with the one 
across which the lighting load is connected will receive more charge 
than the battery which handles the lighting load, and will also 
use more water. If the battery in series with the one which carries 
the lighting load is using considerably more water and is maintain- 
ing rather high gravity readings in comparison with the loaded bat- 
tery, the connections should be changed so that the lighting load 
will be shifted to the other battery. 

(b) Transferring Lighting Load in Right-hand Battery Series 
Group (fig. 80). The lighting load is transferred from one battery 
to the other in the series group by transposing lighting lead and bat- 
tery jumper cable, and the positive and negative leads at the batteries. 
Refer to battery cable hook-up plate located on right battery com- 
partment door, and transpose the connections as shown. 



c. Removal and Installation of Batteries. 



( 1 ) General. When working around batteries, remember that 
all exposed metal parts are “alive,” therefore, do not lay any metal 
tool or wire across the terminals. When necessary to tighten or 
loosen the clamped connections at the battery terminals, use a wrench 
of the proper size. Care must be taken that the wrench does not 
come in contact with any of the other metal parts of the battery. 
When removing terminals, remove grounded or positive terminal 
first. When replacing terminals, replace grounded terminal last. 

(2) Removal (fig. 80). Disconnect and fasten positive (black) 
cable away from battery terminals before disconnecting other leads. 
Disconnect all leads, and remove battery jumper cable by removing 
nuts and bolts which secure connections at battery terminals. Re- 
move end plate retainer straps by removing wing nuts from ends 
of strap and removing straps from end plate retainers. Lift batteries 
from compartment. 

(3) Installation (fig. 80). Position batteries in compartment 
so that positive terminal of one battery is adjacent to negative 
terminal of other battery. Install end plate retainer straps. Tighten 
wing nuts to provide a snug fit of retainer plates, rather than ex- 
treme tightness. Connect jumper cable to positive and negative 
terminals at adjacent ends of batteries. The lamp-load cable must 
be connected with jumper cable. NOTE: Battery to which lamp 
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load cable is connected will be the battery to which the positive 
(black) battery cable is connected. Connect negative (red) cable 
to negative terminal and positive (black) cable to positive terminal 
at ends of batteries away from jumper cable. 

d. Preparation of Dry Charged Battery. 

( 1 ) Remove or destroy any sealing device which may have been 
used to close or restrict the vent openings. 

(2) Fill cell 3 /s inch above separators with 1.275 at 80°F 
specific gravity sulphuric acid. Battery and electrolyte must be at a 
temperature above 60 °F, but preferably not above 100°F. 

(3) The battery is now ready for use unless it is going into 
service in temperatures below 0° Fahrenheit. In this case, a 6- to 
12-hour charge at 8 amperes will raise the specific gravity of the 
electrolyte above the danger point of freezing. Constant potential 
charging may be used if the electrolyte temperature is controlled 
below 130°F by interrupted charge as necessary. 



113. AMMETERS. 

a. Description (fig. 8). Two ammeters are located side by side 
at top center on instrument panel. The ammeter located toward the 
left is graduated on negative and positive sides with readings “30” 
and “15,” which indicates generator discharging or charging rate. 
The ammeter located toward the right is identified as the battery 
“B” ammeter, and is graduated to read “discharge” and “charge,” 
which indicates whether batteries in left side compartment are being 
charged or discharged. 

b. Replacement of Generator Charging Ammeter. 

(1) Removal (fig. 8). Remove two nuts and lock washers which 
secure ammeter retainer bracket and remove bracket. Disconnect 
leads at ammeter, and attach marked tags to leads for reference 
when ammeter is installed. Remove ammeter at front of instru- 
ment panel. 

(2) Installation (fig. 8). Position new ammeter in instru- 
ment panel, and connect leads as indicated by tags attached to leads 
during removal. Position retaining bracket over stud bolts, and 
install washers and nuts which secure bracket and ammeter to panel. 
Start motor and observe ammeter. Correct operation indicates 
correct installation. If ammeter indicates discharge when it should 
indicate charge, disconnect wires and connect them in correct order. 

c. Replacement of Battery “B” Ammeter. Follow procedure 
outlined in subparagraph b above. 
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A — VISCOMETER 
B— FIELD TERMINAL 
C — FLEXIBLE DRIVE 
D — DRIVE BOLT 

E-RADIO SUPPRESSION CONDENSER 
F — GENERATOR 
G— TERMINAL SHIELD COVER 



H — REGULATOR TO GENERATOR 
ARMATURE TERMINAL WIRE 

J — REGULATOR TO GENERATOR 
FIELD TERMINAL WIRE 

K — OIL PUMP TO GAGE OIL LINE 
CONNECTOR 

L — VISCOMETER TO GAGE OIL 

LINE CONNECTOR R A PD 321344 . - 



Figure 81— Removing Generator 

114. GENERATOR. 

a. Description and Data. 

(1) Description (fig. 81). The generator is a 2-brush, 2-pole, 
12-volt, shunt- wound type. It is installed on the right side of the 
engine to the rear of the water pump shaft, which drives it. A 
conventional head band is provided. Removal of head band gives 
access to commutator and two brushes. The armature shaft rotates 
on ball bearings at each end, which are lubricated by two oilers. The 
function of the generator is to keep the batteries charged and to 
operate the vehicle electrical system. 

(2) Data. 



Make Delco-Remy 

Model number 1106654 

Rotation Clockwise at drive end 

Volts 12 

Type Shunt wound 

Brushes 2 
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Output (cold) 

Amperes 

Voltage 

Revolution per minute 
Brush spring tension 

Field current draw 1.2 to 1.27 amp 



25 
13 
1,300 
24 to 28 oz 
at 12 volts 



b. Tests. 

( 1 ) Test for Grounded Brushes. Remove cover band. Place 
test prongs on the insulated brushes and end frame to check for 
grounded brushes. The test lamp in the test circuit will light if a 
grounded condition exists. If brush holders are grounded, notify 
higher authority. 

(2) Test Brush Spring Tension. Remove cover band. Hook 
a spring scale to brush holder, and pull scale at right angles to holder. 
Note reading as holder lifts from brush. It should be 24 to 28 ounces. 
If it does not fall within these limits, notify higher authority. 



c. Service. 



(1) Inspect Generator. Remove head band. Note condition 
of commutator. If dirty or discolored, clean commutator (step (2) 
below). If commutator is rough or out-of-round, or if it has high 
mica, notify higher authority. Inspect brushes; if worn to one-half 
original length, replace brushes (step (3) below). Check brush 
lead connections to be sure they are clean and tight. Install head 
band. 

(2) Clean Commutator. Remove head band. Hold a pind fuel tank gage unit and right-hand fuel tank gage unit. 
Disconnect leads from winch torque control switch. Disconnect leads 
from stop light switch, trailer brake coupling socket, right-hand tail 
and stop light, left-hand tail and stop light. Remove clips and work 
wiring harness from truck. 

c. Installation. 



(1) Install Cowl Wiring Harness (fig. 87). Insert end of 
wiring harness containing 1 1 wires through opening in cowl under 
horn regulator. Connect leads according to color key, shown on har- 
ness diagram (fig. 87) and wiring diagram (fig. 85). Insert end of 
harness containing two leads to regulator through opening in cowl 
and connect leads to regulator (fig. 85). Connect two leads to horn 
relay. Connect leads to junction block terminals in accordance with 
diagram of junction block (fig. 88). Install harness clips. Install 
rubber grommet in cowl opening. 



(2) Install Dimmer Switch Wiring Harness. Insert wiring 
harness in cowl opening in left lower corner of cowl. Connect three 
harness wires to junction block terminals in accordance with diagram 
(fig. 88). Connect wires to dimmer switch terminals. Install harness 
clip on engine side of cowl. 

(3) Install Chassis Wiring Harness. Position wiring harness 
along left side frame rail. Place leads to left-hand blackout marker 
light through opening in left side frame rail. Place leads to right-hand 
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marker light and blackout driving light across radiator support cross- 
member and through opening in right side frame rail. Place leads to 
cranking motor and battery across truck at rear of floorboards. 
Place leads to winch torque control and right-hand fuel gage unit 
across truck at rear of cab. Place leads to right-hand tail and stop 
light across truck at rear frame crossmember. Attach clips which 
secure harness. Attach leads in accordance with chassis harness wir- 
ing diagram (fig. 86) and wiring diagram (fig. 85). Connect leads to 
junction block terminals in accordance with junction block diagram 
(fig. 88). Connect battery cables to battery (par. 112 c). Test wir- 
ing installation by operating all instruments, lights, and horn and ob- 
serving performance. 

117. CIRCUIT BREAKERS. 

a. Description and Data. 

(1) Description. Four circuit breakers are mounted on the 
vehicle as follows: A cranking motor solenoid circuit breaker and 
cranking motor switch circuit breaker of 40-ampere rating are at- 
tached to the cranking motor switch under floorboard (fig. 70); a 
fuel gage circuit breaker of 5-ampere rating is attached to instrument 
panel bracket forward of steering column (fig. 83); a horn relay cir- 
cuit breaker of 40-ampere rating is mounted forward of the fuel gage 
circuit breaker. 

(2) Data. 

Type Thermal cut-out 

Fuel gage circuit breaker: 

Capacity 5 amp 

Model DX5738A 

Cranking motor solenoid, cranking motor switch, and horn relay 
circuit breakers: 

Capacity 40 amp 

Model DX5738C 

b. Removal. Remove each circuit breaker as follows: Remove 
both wires from terminals on circuit breaker. Remove the two nuts, 
lock washers, and bolts which secure circuit breaker to vehicle. 

c. Installation. Install each circuit breaker as follows: Position 
circuit breaker to vehicle. Secure with the two bolts, lock washers, 
and nuts; connect wire to each terminal on circuit breaker, in ac- 
cordance with wiring diagram (fig. 85). 

118. JUNCTION BLOCK. 

a. Description (fig. 124). The junction block installed on the 
engine compartment side of the cowl provides a convenient terminal 
point for the wires leading to the instrument panel and chassis. 
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b. Removal (fig. 124). Remove junction block terminal post 
nuts, lock washers, and plain washers. Pull off wires. Remove two 
bolts, lock washers, and nuts which attach junction block to cowl. 

c. Installation (figs. 124 and 88). Position junction block on 
engine side of cowl. Install bolts, lock washers, and nuts. Place wires 
of same color on same terminal post in following order: plain washer, 
lock washer, wire from cowl wiring harness, nut, wire from chassis 
wiring harness, plain washer, lock washer, nut. Always replace wires 
in accordance with the original arrangement as shown in junction 
block wiring diagram (fig. 88). 

Section XXII 
TACHOMETER AND SPEEDOMETER 

119. TACHOMETER. 

a. Description and Data (figs. 89 and 8). 

(1) Description. The tachometer, located on the instrument 
panel, is driven by a flexible cable from the tachometer adapter on 
the right front side of the engine. It is used to indicate engine speed 
in terms of revolutions per minute. 

(2) Data. 

Manufacturer Stewart Warner 



b. Cable. 

( 1 ) Removal. Unscrew cable coupling from back of tachom- 
eter (fig. 83) and from tachometer adapter on right front side of 
engine. Remove cable clip. Pull cable from cowl. 

(2) Packing. Remove driving cable- from housing and dip 
cable in gear lubricant. Reinstall lubricant-coated cable in cable 
housing. 

(3) Installation of Cable. Insert cable through cowl open- 
ing. Screw cable coupling to back of tachometer (fig. 83), and screw 
cable coupling on front end to tachometer adapter. Attach cable clip 
which secures cable to cowl. 

c. Replacement of Instrument (fig. 8). 

(1) Remove Instrument. Unscrew cable coupling from in- 
strument. Remove two screws, lock washers, and nuts which secure 
lock housing. Remove two wing nuts and lock washers which secure 



Model 
Range 



DX6043 
0 to 2,500 rpm 
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tachometer head to support bracket. Pull instrument head from 
panel. 

(2) Install Instrument. Position new tachoineter on instra- 

ment panel. Position support bracket over two stud tx>lts. Install 
two lock washers and wing nuts. Position lock housing. Install two 
screws, lock washers, and nuts. Screw knurled coupUng of cable onto 
back of instrument 

d. Set-hund LmIc (fig. 89). 

(1) Remove set-hand lock. Remove two nuts, lock washers, and 
screws which secure lock housing to instrument panel. Lift out lock 
housing. Remove screw, lock washer, and washer from back of lock. 
Lift ofl cam plate. Remove lock nut and washw. Witibdraw lock 
Remove spacer collar. 

(2) Installation of Set-hand Lock. Place spacer collar on 
lock. Position lock^ through instrument panel. Install washer lock 
nut Install cam plate. Install plain washer, lock washer, and screw 
in back of lock. Position lock housing and install two screws, lock 
washers, and nuts. 

120. SPEEDOMETER, 
a. DescripUon and Data. 

(1) Description (fig. 8). The speedometer instrument, located 
on the instrument panel, is driven through a flexible cable from the 
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speedometer adapter in the auxiliary transmission. The speedometer 
records the speed in miles per hour and the total and trip mileage 
of the truck. 



b. Cable. 

(1) Removal of Cable. Unscrew cable coupling from speed- 
ometer. Pull out and free cable. Disconnect cable from adapter on 
rear of auxiliary transmission by unscrewing knurled nut and freeing 
cable. Loosen cable clips and lift cable out of clips. Pull cable out 
of cowl and remove from vehicle. 

(2) Packing. Remove driving cable from housing and dip it 
in gear lubricant. Reinstall lubricant-coated cable in cable housing. 

(3) Installation of Cable. Insert auxiliary transmission end of 
cable through cowl. Position cable in cable clips. Position upper end 
of cable to speedometer instrument, and screw knurled nut onto in- 
strument. Position lower end of cable to auxiliary transmission 
speedometer cable adapter, and screw knurled nut onto adapter. 
Adjust cable through cowl and in cable clamps so that cable is free 
of sharp bends, and tighten clips. 

c. Replacement of Instrument. 

(1) Removal of Instrument. Disconnect cable from instru- 
ment by unscrewing knurled nut and pulling cable free. Remove two 
wing nuts and lock washers at front side of speedometer mounting 
bracket and remove bracket. Reach behind the instrument panel and 
push the speedometer out far enough so that it can be gripped with 
the other hand, and remove it from the panel. 

(2) Installation of Instrument. Install the new speedometer 
into place on the instrument panel, and place the mounting bracket 
behind the panel. Fasten the mounting bracket to the speedometer, 
using the wing nuts and lock washers. Slide the end of the speedometer 
cable into the adapter. Aline the knurled nut over the adapter and 
tighten it securely. Do not force the knurled nut. 



a. Description. The engine is lubricated by the forced feed 
system, with oil forced by an oil pump mounted on the front main 
bearing cap and driven by the crankshaft gear. The oil is stored in 



(2) Data. 



Manufacturer 

Model 

Range 



Stewart Warner 
DX5998 
0 to 60 mph 



Section XXIII 
ENGINE OIL SYSTEM 



121. DESCRIPTION AND DATA. 
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the oil pan, which has a capacity of 26 quarts. The oil pump pulls 
oil from the oil pan sump and delivers it under pressure to the crank- 
case. An adjustable pressure regulator, mounted on the left side of 
the crankcase, regulates the pressure and allows excess oil to return 
to the crankcase. An oil pressure gage on the instrument panel regis- 
ters the pressure of the oil. A viscometer, mounted on the instrument 
panel, registers the condition of the oil in the crankcase. This panel 
gage is controlled by the engine viscometer unit installed on the right 
side of the engine behind the oil filler pipe (fig. 30). The two units 
are connected by tubing. Three cartridge-type oil filters are installed 
on a bracket on the right side of the engine to filter out impurities 
from the oil. The crankcase breather is mounted on the hollow 
casting which supports the air compressor and is equipped with a 
wire mesh filter to prevent dust from entering the crankcase. 

122. EXTERNAL OIL LINES. 

a. Removal of Viscometer and Oil Pressure Lines (fig. 81). 

(1) Remove Viscometer Oil Line. Disconnect nut and un- 
couple oil line from viscometer gage. Remove oil line clips. Dis- 
connect nut and uncouple line from viscometer instrument on engine. 
Remove oil line. 

(2) Remove Oil Pressure Line (fig. 81). Disconnect nut and 
uncouple oil line from oil pressure gage. Disconnect nut and uncouple 
line from oil pressure pump located on engine right side adjacent to 
viscometer instrument. Remove line. 

b. Installation of Viscometer and Oil Pressure Lines (fig. 81). 

( 1 ) Install Viscometer Oil Line. Position and couple line to 
viscometer gage and its opposite end to viscometer instrument located 
on right side of engine. 

(2) Install Oil Pressure Line. Position and couple line to 
oil pressure gage and its opposite end to oil pressure pump, located 
on engine right side, adjacent to viscometer instrument. 

123. OIL PRESSURE GAGE AND OIL PRESSURE 
REGULATOR. 

a. Description (fig. 8). The oil pressure gage (G509-01-94131), 
located on the instrument panel, registers the amount of lubrication 
oil pressure developed by the oil pump. The oil pressure may be 
adjusted by means of the oil pressure regulator, so as to maintain 
approximately 45 pounds at 1,600 revolutions per minute, or 38 
pounds at 1,200 revolutions per minute, with engine warm. The oil 
pressure regulator is installed on the left side of the crankcase. 
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b. Adjustment of Regulator (fig. 90). With engine warmed 
and idling^ remove acora nut and washer from oil pressure regulator. 
Turn adjusting screw in to increase pressure and out to decrease 
pressure. Observe oil pressure gige reading (subpar. a above). 

e. R^laeemmit of Gage (fig. 8). 

(1) Removal. Back off tube coupling nut from gage. Remove 
two nuts and lock washers which secure gage to bracket Remove 

gage. 

(2) INSTAILATION. Pdsition gage on instrument panel PoaiticMti 
bractet over gage stud bolts, Install lock wadiers and nuts. Screw 
oil line coupling nut onto gage fitting. 



Digitized b; 



124. VISCOMETER. 

a. Description (figs. 81 and 91). The viscometer is installed on 
the sSle of the engine crankcase behind ^e eil filler pipe. It is 
connected by tubing to a viscometer gage on the instrument panel. 
The viscometer measures the viscosity of the oil just before it enters 
the main bearings. The condition is registered on the gage dial as 
'thin,'' "^ideal/" and lieavy.'' Safe lubrication is assured ofily when 

251 

Original from 
UWIVERSITY OF CALIFORNIA 



Google 



TM9.7ii 

114 



VISCOMETBT BODY 



GASKET 




RA PD 321350 



FIgiira 91— yifCMi«#«r ilfMMliJy— DitMMMbJ#d 



the dial registers ""ideal." The temporary ""heavy" reading due to 
startiiig a cokl engisM^ or *^^taik^ raadiiig due to low idling tpeedt niay 
be ignoredL 

b. Ronaval (fig. 81). Back off oil fine connector nuts, end to- 
move oil lines from viscometer. Remove two attaching screws, and lift 
off viscometer and gasket. Unscrew tube connector nut from vis- 
cometer gage, and lift oil line from gage. 

c. Service (fig. 91). Remove large plug, lift out filter screen^ 
and remove small plug. Wash and soak viscometer body, screen, and 
plugs in dry«cleeiiing solvent tmtil all carbon and oil is softened. 
Blow out all chambers and screen with compressed air. If compressed 
air is not available, clean the inside of the resistance tube with a 
soft wood dowel until tube is clean. Wash both oil tubes in dry- 
cleaning solvent and blow out with compressed air* Install itter 
screen, large plug, and small plug in viscometer body. 
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d. Installation (figs. 81 and 8). Use new gasket if old gasket is 
nicked or damaged, and position gasket and viscometer on engine. 
Install two attaching screws. Connect tubing from panel gage unit 
to forward opening in viscometer, and tubing from engine oil supply 
to upper opening of viscometer. Place viscometer gage in instrument 
panel opening. Position bracket on back of gage. Install bolts, lock 
washers, and nuts which secure gage. Attach tubing connector nut to 
gage fitting. 



a. Description and Data. 

(1) Description (figs. 28 and 30). Three oil filters are pro- 
vided for cleaning the lubricating oil of impurities. The filters are 
the removable-cartridge type and are installed on the right side of 
the engine on a hollow bracket. The bracket is cast with an integral 
inlet and outlet opening for the passage of oil and a separate inlet 
of the engine coolant, which is connected to the water pump through 
a short piece of hose tubing. 



Servicing. 

(1) General. The oil filters should be serviced at regular inter- 
vals as stated in paragraph 22. Servicing consists of either removing 
drain plug at bottom of each filter to allow sediment to drain out, or, 
at less frequent intervals, replacing the filter elements and cleaning^ 
the filter cases. 

(2) Replace Filter Element. Unscrew filter case cover screw 
and lift cover, gasket, and spring from case. Grasp handle on top of 
oil filter element and pull element from case. Clean filter case with 
dry-cleaning solvent. Insert new filter element (G134-01-31615) into 
case. Place case cover spring, cover, and gasket (G5 10-01-94041) 
over filter case and install case cover screw and screw gasket. Check 
level of oil and add oil if low (par. 22). 

c. Removal of Filter Bracket. Drain the coolant from the engine 
by opening the drain plug at the bottom of the radiator. Drain the oil 
from the filter cases by removing drain plugs from filter cases. Loosen 
base clamps on water pump outlet hose which connects water pump 
with bracket. Slide hose forward off bracket. Remove the six attach- 
ing stud nuts and lock washers, and lift off bracket and gasket. 



125. OIL FILTERS. 



(2) Data. 



Manufacturer 



Fram 
Cartridge 

3 



Type 



Number of filters 
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d. Installation of Filter Bracket. Clean off all traces of gasket 
from surfaces of bracket and engine. Place new gasket on bracket 
studs. Place bracket on studs, and install stud nuts and lock washers. 
Slide water pump outlet hose over end of bracket tube, and tighten 
hose clamps. Fill cooling system .(par. 88 b). Check level of oil, and 
add oil if low (par. 22). 



a. Description. A two-plate, dry-disk type clutch is located be- 
tween the engine and transmission. It consists of a pressure plate 
assembly, a double disk-faced driven plate, an intermediate steel 
driving plate, another double disk-faced driven plate, and a driving 
surface in the flywheel. The pressure plate assembly, consisting of 
a conical spring compressed against an adjusting plate and a clutch 
release sleeve, is attached to the clutch flywheel ring by six flywheel 
ring adjusting straps and nuts. Pressure plate retracting springs are 
placed over pressure plate studs and secured with washers and re- 
taining pins. Two clutch disk facings are attached to each driven 
plate with rivets. The splined hub bore of the driven plates rests on 
and drives the transmission main drive gear shaft. A clutch pilot 
bearing (which is packed with a special heat-resistant grease) is 
pressed into the bore of the flywheel and provides a seat for the 
transmission drive gear shaft. The clutch throw-out shaft and trunnion 
levers are located in the clutch bell housing, which is attached to the 
transmission. 

b. Data. 
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126. DESCRIPTION AND DATA. 



Make 



W. C. Lipe 
Two-plate dry disk 



Type 

Model 

Clutch throw-out bearing: 



Z38-S 



Make 



BCA 

Ball with retainer 
CWY.88 



Type 
Model 



Clutch pilot bearing: 
Make 



New Departure 

Ball 

7506 



Type 
Model 
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TO REMOVE SHIM, APPLY SHARP NOSED 
PLIERS TO LIP OF SHIM "A", OR INSERT 
COTTER PIN PULLER IN HOLE "B" OF 
SHIM. 



SHIM 





SPLIT FOR 
EASY REMOVAL 

RA-PD 313797 



Figure 93— Shim Removal 

Adjustment: 

Length of sleeve travel %q inch 

Dimension "A" from face of fijrwheel ring to face of release 

sleeve with clutch engaged IVs in. + Yi ^ in. to 0 in. 

127. ADJUSTMENT (figs. 92, 93, and 94). 

a. General. The clutch adjustment is made by means of shims 
held between the adjusting plate and the flywheel ring. As the facings 
on the driven disk wear, shims must be removed in order to restore 
the spring pressure to its normal load and to obtain proper free pedal 
travel, which should be 1 to 1 V2 inch. As the facings wear, the clutch 
moves toward the release bearing, reducing the clearance on this 
sleeve. This reduced clearance will result in a reduction of the free 
pedal travel. The need for a clutch adjustment is indicated as soon 
as the free travel becomes less than 1 inch. CAUTION: Do not wait 
for a clutch to slip before adjusting it, and do not adjust the pedal 
or linkage to correct the free pedal travel. Always adjust the clutch. 

b. Adjustment Procedure. 

(1) Remove Bell Housing Handhole Cover (fig. 94). Re- 
move the cap screws and lock washers which attach the handhole 
cover located at the bottom of the clutch housing. 
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(2) LoosBN ADjinmNO Strap Nuts. Blodi; fhe dutch pedal in 

the released position. Loosen and back off, approximately five turns, 
the six hex nuts which attach the adjusting straps and shims to the 
clutch flywheel ring. Using the turning crank to turn the engine^ aline 
the stud nuts with the handhole opening in the housingi 

(3) Engage the Clutch. Remove the block from dutch pedal 
to engage the clutch and to force the adjusting plate out ci contact 
with the adjusting shims. 

(4) Remove Shims. Using long-nosed pliers, grip the lip of the 
top Mm under each adjusting strap, and pull them from the flywheel 
ring studs. Be sure that no portion of the shim removed is left between 
the adjusting plate and the fl3rwheel ring, and also be sure that the 
same number of shims are removed from under each adjusting strap. 
Remove a suffident number of shims to obtain 1 to 1^^-inch clear- 
ance between the face of clutch throw-out sleeve and the face of 
clutch flywheel ring (dimension A, fig. 92); each shim removed de- 
creases clearance by %4 inch. 
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(5) Tighten Adjusting Strap Nuts. Block the clutch pedal 
in the release position so that the adjusting plate will move into con- 
tact with the shims. Tighten each adjusting strap nut. Remove block 
from clutch pedal permitting clutch to become engaged. 

(6) Adjustment (fig. 92). Using the clutch adjusting gage, 
measure the clearance between the face of clutch throw-out sleeve 
and the face of clutch flywheel ring gear (A, fig. 92) to make sure 
that it is IVs to ly^; inch. If this gage is not available, measure 
dimension "A" with a straightedge and a scale. The straightedge is 
held in position between the clutch release sleeve and the release 
bearing by depressing the clutch pedal to push the release bearing 
into contact with it. With the straightedge in position, measure the 
distance between the face of clutch flywheel ring and the straightedge. 
If the clearance is not adjusted within the specified limits, add or 
remove shims as required by following instructions outlined above. 

(7) Check Clearance Between the Release Bearing and 
Clutch Sleeve. Correct clearance between the release bearing 
(fig. 101) and the clutch release sleeve is Vs to %2 inch. Check this 
clearance through the clutch housing handhole, after the clutch is 
properly adjusted, and if it is not within the specified limits, adjust 
the clutch pedal linkage as required (par. 131 b). 

128. CLUTCH RELEASE BEARING REPLACEMENT. 

a. Removal (fig. 101). 

(1) Remove Transmission. Remove transmission as instructed 
in paragraph 134. 

(2) Remove Bearing From Release Bearing Carrier (fig. 
101). Free the clutch release bearing springs. Slide bearing carrier 
with attached clutch release bearing ofT main drive gear shaft. Press 
the clutch release bearing from the bearing carrier. 

b. Installation (fig. 101). 

(1) Install Bearing and Bearing Carrier. Using an arbor 
press, press clutch release bearing assembly on bearing carrier. Slide 
assembled bearing and carrier onto main drive gear shaft. Attach 
bearing springs to oil pipe. 

(2) Install Transmission. Install transmission as instructed 
in paragraph 135. 

129. CLUTCH AND PILOT BEARING REMOVAL. 

a. Remove Transmission. Remove transmission as instructed in 
paragraph 134. 

b. Remove Clutch Pressure Plate Assembly (fig. 95). Remove 
clutch mounting bolts and toothed lock washers which attach pres- 
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sure plate assembly to engine flywheel, and lift out pressure plate 

assembly. 

c. Remove Clutch Disks and Intermediate Plate. Lift clutch 
disk (prassure plate side), intemedtate pla^ and dutch disk (fly- 
wheel side) from flywheel 

d. Remove Pilot Bearing From Flywheel (fig. 96). Using puller 
remove clutch pilot bearing from seat in engine flywheel. 

130. CUm:H AND PILOT BEARmC INSTAUA 

a. Install Pflei Bearing in Flywheel. When installing clutch 
pilot bearing into engine flywheel, be sure that bearing is seated per- 
fectly in order to maintain aUnement of main drive gear, clutch disk, 
and pilot bearing. Pack bearing with lubricant Use a clutch pilot if 
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available. If pilot is not available, carefully tap clutch pilot bearing 
into seat in flywheel, using a brass drift Open side of bearing must 
lac« toward ragjae. Make certain that 
evanly befora fomaag it fully into seat 

b. Install clutch disks and intermediate plate (fig. 97)* Chadc 
the driving pins in the flywheel ring gear (fig. 96) to make sure the 
long side makes a 90-degree angle with the face of the flywheel ring 
gear. Thii may be ehedcad with a steel square placed on the edge 

of the flywheel ring gear. Place clutch disk, flywheel side, in the fly- 
wheel ring gear, making sure the extended hub side is toward the fly- 
wheel. Place the intermediate plate in the ring gear with slots fitted 
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LOCK WASHER 



CLUTCH DISK 



INTERMEDIATE 
' PUTE 



CLUTCH DISK 




PRESSURE PLATE 
ASSiMBLY 
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over the driving pins. Install the clutch disk, pressure plate side, with 
a!tmd§d hub ftwiqr horn tlie l^wfaeei Um m chiteli ^lot^ or sfMure 
main drive gear, to aline fhe apHnet of fhe disks. 

e. InstdD Pk'essiife Plate Assembly (fig. 97). Positkm firessure 

plate assembly against pressure plate side clutch disk in flywheel, and 
install clutch mounting bolts and lock washers. Before tightening the 
bolts, bring the clutch disks into perfect alinement. The hub splines 
of both driven diiks must be perfeetly afined with the dutch pilot 
bearing, and the splines of both disks must aline with each other, so 
that the transmission main drive gear spline can be installed. If a 
clutch pilot is not available, a spare main drive gear can be used. In- 
sert BpUne on spare main drive gear or ]rilot into splines in dutdi dish 
hubs, and push bearing surface on end of main drive gear into clutch 
pilot bearing. Tighten mounting bolts to securely attach clutch pres- 
sure plate assembly to engine flywheel, alternately tightening bolts 
located on opposite Mdes of the assembly imtil all bcrfts are seciffed. 



d. Install Transmission. 
paragn^A 135* 



Install transmission as instructed in 
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Figure 98— Cliifcfc oiicf Broke Pedal oed Ltekoge 

131. CLirrCH LINKAGE. 

wu BmMip^n (fig. 98 ) . The diitdi linkage indixies tbm duteh 

pedal, which is mounted on the brake pedal shaft bracket below the 
toeboard; the clutch pedal connecting yoke rod; and the mechanism 
in the frcmt end of the transmission which moves the clutch release 
bearing carrier fonrard and back to engage or disengage the clutch. 
This mechanism consists of the clutch release shaft lever, clutch pedal 
shaft, and clutch release yoke (fig. 101). The clutch is also controlled 
by tiie clutch air cylinder and Unkage, which is described in paragraph 
179. 

b. Pedal Adjustment. Adjust the clutch (par. 127), if clearance 
between release bearing and clutch sleeve is not from Vs to %2 inch 
(par. 127 b (7)). Adjust length of clutch pedal connecting rod by 
disconnecting rod end yoke and turning rod end ydlce in or out Then 
check adjustment again, with rod end yoke connected and pedal fully 
back against toeboard. 
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c. Linkage Replacement. 

(1) Replace Clutch Pedal. 

(a) Removal, Remove floorboard and toeboard (par. 68 a). Re- 
lease pedal pull-back springs from spring anchors. Remove cotter 
pins, and drive out pins which secure connecting yoke rods to clutch 
and brake pedals. Disconnect rods from pedals. Remove lubrication 
fitting from end of pedal shaft bracket. Loosen clamp bolts on lower 
end of pedals, and drive brake pedal and clutch pedal off bracket 
shaft. 

(b) Installation, Install new clutch pedal and brake pedal on 
brake pedal shaft bracket. Tighten clamp bolts which secure pedals 
to shaft. Install lubrication fitting in end of pedal shaft bracket. Posi- 
tion clutch and brake yoke rods on pedals, and insert yoke pins and 
cotter pins. Engage pedal pull-back springs with spring anchors. 
Install floorboard and toeboard (par. 69 n). 

(2) Replace Clutch Release Lever. 

(a) Removal. Disconnect clutch pedal connecting rod yoke from 
clutch release lever. Mark location lines on end of clutch pedal shaft 
and adjacent boss of clutch release lever. Loosen clutch release lever 
clamp bolt. Slide clutch release lever off clutch pedal shaft. 

(b) Installation, Place new clutch release lever over end of 
clutch pedal shaft. Line up location marks. Tighten clamp bolt. 
Connect clutch pedal connecting rod yoke to end of clutch release 
lever. 

(3) Replace Clutch Pedal Connecting Rod. 

(a) Removal, Disconnect clutch pedal connecting yoke rod from 
brake pedal and clutch release lever. 

(b) Installation, Place new clutch pedal connecting yoke rod 
between the clutch release lever and clutch pedal. Connect both ends 
of rod. If length of rod has been changed, it is necessary to check the 
adjustment (subpar. b above). 



a. Description. The transmission is attached to the clutch bell 
housing at rear of engine. It has four forward speeds and one reverse. 
Constant mesh helical gears are used in the three top speeds for 
quiet operation. First and reverse speed gears are spur-cut. Gears 
are selected manually by a conventional type gearshift lever in the 
driver's compartment. 
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A— L H. FRAME SIDE RAIL 
■--MMCi FBAL CONNKIMG ROD 

C— LUBRICATION FIHING 

0— THROTTLE CONTROL CABLE 

1- THANSMBSION TO BELL HOUSING MOUNTING BOLTS 

F— AUXILIARY TRANSMISSION GEARSHIFT LEVER ASSEMBLT 
G— TRANSMISSION GEARSHIFT LEVER HOUSING 
H— CLUTCH PEDAL CONNECTING ROD 

RA PD 321312 



flfwrm 99— iTrarffMiitloA ImmUiIM, floorbowd Rmm^wmd 
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Make Fuller 

Model 4B86 

Type 4 speed 

(1) Gbar Ratios: 

Direct 1.00 to 1 

Third speed 1.76 to 1 

Seooiid ip aa d 3.27 to 1 

First speed 5.55 to 1 

Reverse 6.58 to 1 

Oil capacity 4Vi qt 

Weifj^ len chilcli ....... ............ 420 Vb 
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133. SHIFT LEVER AND HOUSING. 

a. Removal (fig. 99). Remove floorboard (par. 68). Remove 
four cap screws and lock washers which secure transmission gearshift 
lever housing to transmission. Lift off gearshift lever and lever 
housing. 

b. Installation. Place gearshift lever housing and lever in posi- 
tion over transmission. Install four attaching cap screws and lock 
washers. Place throttle cable clip on left front attaching cap screw. 

134. TRANSMISSION ASSEMBLY REMOVAL (fig. 100). 

a. Drain Transmission. Remove drain plug from transmission 
housing sump and drain lubricant. Install plug. 

b. Remove Floorboard and Toeboard (fig. 7). Remove floor- 
board and toeboard as instructed in paragraph 68. 

c. Remove Auxiliary Transmission Gearshift Lever Assembly 
(fig. 99). Disconnect control rods from low-speed and high-speed 
shifting bars by removing cotter pins and yoke rod pins. Remove cap 
screws and lock washers which attach control housing to auxiliary 
control bracket. Lift off the gearshift lever assembly and control 
bracket plate. 

d. Remove Front Propeller Shaft Assembly (fig. 105). Remove 
bolts from front propeller shaft flange yokes, and lower the shaft 
assembly from the vehicle. 

e. Disconnect Linkage (fig. 99). Disconnect clutch pedal con- 
necting yoke rod from clutch release lever by removing cotter pin and 
yoke pin. Release the clutch pedal and brake pedal pull-back springs 
from their anchors (fig. 95). Unscrew the lubrication fitting from the 
end of the brake pedal shaft (fig. 99). Remove the throttle control 
cable clip from the shifting lever housing cap screw, and disconnect 
end of cable from throttle control (fig. 54). 

f. Remove Transmission Gearshift Lever and Housing. Re- 
move transmission gearshift lever and housing as instructed in para- 
graph 133 a. 

g. Remove Transmission. Place a jack under the transmission 
to support it securely in a level position. Remove the transmission to 
bell, housing mounting bolts. Pull the transmission straight back until 
the main drive gear clears the clutch. Do not allow the weight of the 
transmission to hang on the main drive gear shaft or the clutch disks 
will be damaged. Lower the transmission to the ground. If necessary, 
jack up the left side of the vehicle high enough to allow the trans- 
mission to be removed. 
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135. TRANSMISSION ASSEMBLY INSTALLATION. 



a. Position Transmission. Place transmission on transmission 
jack and locate it under vehicle. Raise the transmission until main 
drive gear is level with opening in clutch. Enter the main drive gear 
in the clutch disk spline by pushing it forward carefully. CAUTION: 
Do not allow the weight of the transmission to hang on the main drive 
gear shaft or the clutch disks will be seriously damaged. Place the 
transmission to bell housing mounting bolts and lock washers in place, 
and draw up the bolts on opposite sides consecutively and evenly until 
the bolts are tight. Remove the jack. 

b. Connect Linkage. Install the lubrication fitting in the end of 
the brake pedal shaft. Attach the clutch and brake pedal pull-back 
springs to their anchors. Connect the clutch pedal connecting yoke 
rod to the clutch release lever by inserting the yoke pin and cotter 
pin. 

c. Install Front Propeller Shaft Assembly. Install front pro- 
peller shaft assembly according to 'instructions in paragraph 145 c. 

d. Install Auxiliary Transmission Gearshift Lever Assembly. 
Place the auxiliary transmission gearshift lever control bracket plate 
and gearshift lever assembly in position against the control bracket. 
Install the cap screws and lock washers which attach the control 
housing to the auxiliary control bracket. Connect the control rods 
from the auxiliary transmission to the low-speed and high-speed 
shifting bars by installing yoke pins and cotter pins. 

e. Fill with Lubricant. Remove filler plug. Fill with lubricant 
(par. 22) up to the level of filler plug. Lubricant should run out 
when unit is at operating temperature. Install filler plug. 

f. Record Unit Replacement. Make the proper entry on W.D,, 
A.G.O. Form No. 478, "MWO and Major Unit Assembly Replace- 
ment Record." 



136. DESCRIPTION AND DATA. 

a. Description (fig. 102). The auxiliary transmission is a gear 
box mounted in the drive line between the main transmission and 
the forward rear axle. This unit has three speed selections, which 
are controlled by a shift lever in the cab. The auxiliary transmis- 
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sion also provides the drive for the power take-off, which is used 
to operate the winch. The main drive gear of the transmission is 
engaged at all times with the driving gear in the power take-off. 



b. Data. 

Make Fuller 

Model 3A86 or 3A92 

Type 3 speed 

Gear ratios: 

Overdrive 0.77 to 1 

Direct 1 to 1 

Underdrive 1.99 to 1 

Oil capacity 17 pt 

Weights, less power take-off 340 lb 



137. GEARSHIFT LEVER AND LINKAGE (figs. 99 and 100). 

a. Adjustment. Adjustment of the gearshift lever and linkage is 
made by lengthening or shortening the high- and low-speed control 
rods by means of the yokes, so that complete gear engagement is 
made when the gearshift lever is shifted to the various positions. 
Place auxiliary transmission gearshift lever in neutral position with 
high- and low-speed control rods disconnected. Adjust length of 
rods to fit between shifting bars and shifting rail eyes on auxiliary 
transmission. Connect rods. Drive truck and test shifting adjust- 
ment with auxiliary transmission in all speeds. 

b. Lever Replacement. Replace the gearshift lever as described 
in paragraphs 133 a and 135 c. 

c. Linkage Replacement. 

(1) Removal. From underneath truck, remove yoke pins and 
cotter pins at each end of high- and low-speed control rods and power 
take-off shift rod. Lower rods from truck. 

(2) Installation. Position new rods. Install yoke pins and 
cotter pins. Adjust rods as instructed in subparagraph a above. 

138. REMOVAL (fig. 102). 

a. Drain Lubricant. Drain all oil from the case by removing 
drain plug located at the rear of the case. Permit lubricant to drain 
and replace drain plug. 

b. Disconnect Speedometer Cable. Unscrew speedometer cable 
coupling nut from fitting on auxiliary transmission. 
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c. Remove Left-hand Parking Brake Shoe (J, fig. 137). Dis- 
connect the brake rods from the cross shaft levers on the left and 
right side of the chassis. Remove three parking brake mounting 
bolts, and drop the left-hand parking brake shoe. 

d. Loosen Right-hand Parking Brake Shoe (F, fig. 137). Re- 
move the two inner parking brake mounting bolts on right side, and 
loosen the outer bolt. Twist the brake shoe assembly. 

e. Remove Rear Flange Yoke. Remove flange yoke bolts, lock 
washers, and nuts from rear universal joint flange yoke (G, fig. 137), 
and drop the flange yoke and the propeller shaft down. 

f. Disconnect Winch Drive Shaft Universal Joint Assembly. 
Disconnect winch drive shaft universal joint assembly, as instructed 
in paragraph 148 b. 

g. Disconnect Control Rods (fig. 102). Disconnect the high- 
and low-speed control rods and power take-off shift rod from the 
auxiliary transmission and power take-off shifting rail end eyes. 

h. Disconnect Front Flange Yoke. Remove the flange yoke 
bolts, lock washers, and nuts from the front universal flange yoke, 
and drop the flange and propeller shaft down. Remove the cotter 
pin and nut which secure the front companion flange, and pull the 
companion flange from the auxiliary transmission. 

i. Remove Auxiliary Transmission. Place a transmission jack 
under transmission to support it securely, or attach chains and sup- 
port the weight of the unit from above by a chain fall or wrecker 
truck. Loosen five transmission front bracket mounting bolts. Re- 
move two rear bracket mounting bolts. Pull transmission straight 
back until it is clear of front bracket, and lower it to ground. 



a* Position Case on Chassis (fig. 102). Place the auxiliary trans- 
mission under the chassis, and raise it by means of a transmission 
jack. Push the unit forward into position in the front bracket. In- 
stall two rear bracket mounting bolts, and tighten five front bracket 
mounting bolts. Remove the jack. 

b. Install the Front Flange Yoke. Slide the front companion 
flange onto the main drive gear. Install the plain washer, nut, and 
cotter pin. Raise the front universal flange yoke and install the 
flange yoke bolts, lock washers, and nuts. 

c. Connect Control Rods (fig. 102). Connect the high- and low- 
speed control rods to the auxiliary transmission shifting rail and 
eyes. Connect the power take-off shift rod to the power take-off shift 
rail eye. 
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271 




Original from 
UWIVERSITY OF CALIFORNIA 



TM 9-768 
139-140 



Molfif«nofice ln%frucflon% 



d. Connect Winch Propeller Shaft Universal Joint Assembly. 
Connect winch propeller shaft universal joint assembly as described 
in paragraph 148 c. 

e. Install Rear Flange Yoke (fig. 137). Raise the rear flange 
yoke into position and install the flange yoke bolts, lock washers, and 
nuts. 

f . Install Right-hand Parking Brake Shoe. Twist the right-hand 
parking brake shoe into alinement and install the mounting bolts, 
lock washers, and nuts. 

g. Install Left-hand Parking Brake Shoe (fig. 137). Position the 
left-hand parking brake shoe. Install the mounting bolts, lock wash- 
ers, and nuts. Connect the parking brake rods to the cross shaft 
levers on left- and right-hand side. 

h. Connect Speedometer Cable Position. Position speedometer 
cable coupling nut on auxiliary transmission fitting and tighten nut. 

i. Fill With Lubricant. Remove filler plug and fill with lubricant 
(par. 22) up to level of plug. Lubricant should run out when unit 
is at operating temperature. Install filler plug. 

j. Record Unit Replacement. Make the proper entry on W.D., 
A.G.O. Form No. 478, "MWO and Major Unit Assembly Replace- 
ment Record." 



a. Description (fig. 102). The power take-off is used for driving 
the winch. It is mounted on top of the auxiliary transmission and is 
controlled by a shifting lever inside the cab. The power take-off drives 
the winch through a propeller shaft and roller chain drive. The power 
take-off housing is integral with the auxiliary transmission cover so 
that the unit is lubricated directly from the auxiliary transmission. A 
breather is provided in the case which serves both the power take-off 
and auxiliary transmission. 
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b. 

Make 
Model 
Drive 
Speeds 



Data. 



Fuller 

SAX or 3BX 
Auxiliary transmission 



1 
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141. BREATHER. 

a. Description (fig. 102). The breather, mounted on the top of 
the auxiUary transmission (power take-off case), prevents the build- 
ing up of pressure inside the case as a result of heat generated during 
OfMmrtion. When the breather becQtuei clogged^ pressure will caiiie 
the <m1 to be blown out past tfie oil seals. 

Ik SerHee. Remove the cotter pin and lift off the breather cap. 
Wmtk cap in dry-cleaning solvent at proper intwvals (par. 22). In- 
stall breather cap and insert cotter pin. 
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142. SHIFT LEVER AND LINKAGE, 
a. Shift Lever Replacement (fig. 103). 

(1) Remove Lever Bracket. Remove floorboard attaching 
screws and lift out floorboard. Remove lever escutcheon screws and 
lift out escutcheon. Disconnect power take-off shift rod yoke from 
shift lever. Disconnect parking brake rod yoke from parking brake 
lever. Remove four bolts, lock washers, and nuts which attach lever 
bracket to floor and lift out lever bracket. 

(2) Remove Lever. Remove screw, lock washer, and plain 
washer from end of lever pivot pin. Drive lever off pin. 

(3) Install Lever. Tap lever on end of pivot pin. Install plain 
washer, lock washer, and nut in end of pin. 

(4) Install Lever Bracket. Place lever bracket on floor and 
install bolts, lock washers, and nuts which attach bracket to floor. 
Connect parking brake rod yoke to parking brake lever. Connect 
power take-off shift rod yoke to shift lever, making sure rod is proper 
length (subpar. b (2) below). Position lever escutcheon and install 
attaching screws. Position floorboard and install floorboard attaching 
screws. 

h. Linkage Replacement. 

(1) Removal. Disconnect shift rod yokes from power take-off 
shift lever and from shifting rail eye of power take-off. Remove rod. 

(2) Installation. Position rod between shift lever and power 
take-off shifting rail eye. Connect rod yokes, shifting rail eye, and 
shift lever. Place lever in neutral position with lever engaged by the 
latch mounted on the lever bracket. Place shifting rail in neutral 
position. By turning rod yoke, lengthen or shorten rod if necessary 
to fit exactly between the lever and the shifting rail eye. Connect 
front rod yoke to the shift lever. Shift lever to engaged iK)sition and 
see if power take-off is completely engaged. The shifting rail should 
snap into position with the locating ball in the groove of the rail. If 
this condition is not evident, adjust rod or straighten until lever can 
be shifted into complete engagement from neutral latched position. 



a. For replacement of the power take-off, refer to higher authority. 



143. REPLACEMENT. 
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Section XXVIII 

PROPELLER SHAFTS AND UNIVERSAL 
JOINT ASSEMBLIES 

144. DESCRIPTION AND DATA. 

a. Description. Propeller shafts to transmit power are used 
between the transmission and auxiliary transmission; between auxil- 
iary transmission and forward rear axle; between the forward and 
rearward rear axles; and between the power take-off and the winch 
chain drive sprocket. These are known respectively as the front, 
rear, interaxle, and winch propeller shafts. The shafts are equipped 
with universal joints and splined slip joints to allow for variations 
in the distances between the units which they connect. The male 
and female joint members are marked with an arrow so that the 
splines can be reassembled in the correct position to keep the shaft 
in balance. 

b. Data. 

Number of shafts used 4 

Manufacturer: 

Main propeller shafts Spicer 

Main propeller shaft Gar Wood 

Normal lengths of main shafts: 

Transmission to auxiliary transmission 13% in. 

Auxiliary transmission to forward rear axle 32 V4 in. 

Between rear axle 27 in. 

Diameter of main propeller shaft tube auxiliary transmission to 

forward rear axle 3 V2 in. 

Between rear axles 3 in. 

Universal joints: 

Type Needle bearing 

Manufacturer Spicer 

Slip joints: 

Type Splined 
Manufacturer Spicer 

145. FRONT PROPELLER SHAFT WITH UNIVERSAL JOINT 
ASSEMBLY. 

a. Description (figs. 104 and 105). The front propeller shaft 
is a short, solid shaft, with universal joints at each end and a splined 
slip joint in the center. It is bolted to companion flanges mounted on 
the transmission and auxiliary transmission. 
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Figure 105— Fraiif Prapelfor ShaH— 'Installed 

b. Removal (fig. 105). Place a support under each end of the 
•haft Remove Hie fleiige nuts, lock washers, and tx^lts from the ydke 
flange and companion flange at either end of the shaft. Separate the 
flanges and rest the loosened end of the shaft on the support while 
the flanges at the other end are being separated. Remove flange bolts 
from opposite end. Remove the idiaft and jqiiit assemblies f rcmi imdar 
thetrudc 

c. Installation. Place supports under the truck to support the 
shaft during installation. Either end of shaft may be installed first. 
Position yoke flange on end of shaft against companion flange on 
transmission' and install bolts, todn washers, and nuts. Tighten the 
nuts gradually on diagonally opposite bolts until all are tightened. 
Install flange at either end of shaft in the same mannw. 

146. REAR PROPELLER SHAFT WITH UNIVERSAL JOINT 

ASSEMBLY, 

a. Description (figs. 104 and 106). The rear propeller shaft 
assembly is a tubular-type shaft with universal joints at each end and 
a spfined slip joint to allow for end movement It is bolted to a com- 
panion flange mounted on the forward rear axle and to the parking 
brake disk. 

h. Removal (fig. 106). Remove the shaft by following the pfx>* 
cedure outlined in paragraph 145 b. 
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Figtfre 106— llMr f rop^ffor Sfeof»— l«ttaM 

c. Installation (fig. 106). Install the shaft by following the 
procedure given in paragraph 145 c 



147. INTERAXLE PROPELLER SHAFT WITH UNIVERSAL 
JOINT ASSEMBLY. 

a. Description (fig. 107). The interaxle propeller shaft is the 
end-yoke type, and the joint must be disassembled in order to remove 
it The ihaft is tubular with a splined slip joint to provide for end 
movement. 

b. Removal (fig. 107). Bend the lock plate lugs away from the 
cap screws which attach caps to end yokes. Remove cap screws (two 
on each side of end yoke which are attached to axles). Lift off the 
lock and cover plates. Tap cm the exposed surface of one of the needle 
bearing cages until the opposite needle bearing assembly comes out 
Tap the exposed end of the trunnion journal until the opposite bear- 
ing is free. Slip the trunnion journal from yoke. Repeat the procedure 
in the opposite end yoke, and remove shaft from under vehicle. 

c Imtallatiim (fig. 107). Place the journal, which is attached to 
the yoke at one end of the propeller shaft into one of the end yohes 
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Figure 107— Iffftraxle Propdtor Skoff— lMfofl#d 

whidi it attached to one of the axlee. Icaeft bearing from outside of 

yoke and tap it into place, making sure the groove in the back of the 
bearing lines up with the cap screw holes. Install other bearing on 
opposite side of 3roke. Connect opposite end of propeller shaft In» 
stall the bearing cover plates, lock plates, and cap screws on the yokss. 
Bend the lugs of the lock plates against the cap screws to prevent cap 
screws from coming loose. 

148. WINCH PROPEU^R SHAFT WITH UNI^^ 
ASSEMBLY. 

a. Description (fig. 108). The winch propeller shaft is a splined 
shaft mounted in a bearing support attached to the under side of the 
winch base crossmembers. It has a universal joint assembly on the 
firont end» and the winch chain drive sprocket and torque control 
mounted on the rear end to drive the winch. The universal joint is 
attached to the power take-off through an end yoke which fits over 
the output shaft of the power take-off. It is necessary to disassemble 
the universal joint in order to remove it 
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b. Removal. 

(1) Disconnect Universal Joint. Bend the lock plate lugs 
away from the cap screws which attach caps to end yoke. Remove 
cap Krews (two cm each ride of end yoke "HiMcii is ettaclied to power 
take-off). Lift off the lock and cover plates. Tap on tibe exposed 
surface of one of the needle bearing cages until the opposite needle 
bearing assembly comes out. Tap the exposed end of the trunnion 
jounial until the opposite bearing is free. Slip the trannion journal 
from the yoke. Slide the slip joint from the front end of the windi 
shaft. 

( 2 ) Remove Torque Drive Chain, ftemove torque drive chain 

hnk and lift chain from sprockets. 

(3) Remove Bearing Housing. Remove bolts which attach 
bearing housing to switch and bearing support. Lower the shaft 
and bearing housing hmn the vehicle. 

(4) Rbmove Tdrqub Control from Shaft, l^emove cap 
screw and lock washer which secure cam and S p roc k et to end of 
shaft. Pull off torque control and sprocket. 
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c. Installation. 

( 1 ) Install Torque Control on Shaft. Slide torque control 
cam and sprocket onto end of shaft. Install cap screw and lock 
washer which secure the control on the shaft. 

(2) Install Shaft and Bearing Housing. Place bearing 
housing, with shaft assembled through it, on under side of switch and 
bearing support. Install four bolts, lock washers, and nuts which 
attach the housing to the support. 

(3) Install Torque Drive Chain. Place torque drive chain 
on the sprockets, and connect the ends of the chain together. Adjust 
chain (par. 216). 

(4) Connect the Universal Joint. Slide the slip yoke on the 
end of the propeller shaft. Insert the trunnion in the end yoke. Tap 
the bearings into place in the end yoke, making sure the groove in 
the back of the bearing lines up with the cap screw holes. Install 
bearing cover plates, lock plates, and cap screws on the yokes. Bend 
the lugs of the lock plates against the cap screws to prevent cap 
screws from working loose. 



149. DESCRIPTION AND DATA. 

a. Description (fig. 110). The front axle is of the knuckle- 
steering type, with an I-section axle beam center with pads on which 
the front springs rest and to which they are attached. The wheel 
bearings are carried on the steering knuckles, and a tapered roller 
bearing between the axle beam and the steering knuckle takes the 
thrust load of the knuckles. Correct toe-in is obtained by the adjust- 
ment of the tie rod. 

b. Data. 

Make Timken 

Type Reverse Elliot 

Model 2 7454 W 

Toe-in 0 to Vs in. 

150. WHEEL TOE-IN ADJUSTMENT. 

a. General (fig. 109). Toe-in is measured as the distance by 
which the front wheels are closer together at the front than at the 
rear. Excessive toe-in will cause rapid tire wear, hard steering, and 
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Figure 109 — Wheel Toe-in Adiusfmenf 

wear on axle parts. Toe-in should be checked at regular intervals and 
if found incorrect, should be adjusted. 

b. Measurement of Toe-in (fig. 109). Position wheels as for 
straight-ahead driving. Place mark on inside front wheel rims at 
approximate level of the top spring. Measure the distance between 
the marks. Move the truck forward until marks are at approximate 
level of top springs at rear of wheels. Measure the distance between 
the marks. The front cross measurement should be from 0 to Vs 
inch greater than the rear cross measurement. Adjust if necessary 
(subpar. c below). 

c. Toe-in Adjustment (figs. Ill and 112). Loosen the two tie 
rod end clamp bolt nuts at each end of the tie rod, and turn tie rod as 
required to correctly adjust toe-in. Tighten clamp bolt nuts. 



151. FRONT AXLE ASSEMBLY (fig. 110). 

a. Removal. Jack or hoist front end of chassis. Remove front 
wheels (par. 184 b). Remove hub and drum assembly (par. 185 c). 
Unscrew coupling nuts and free flexible air line hose from two brake 
chambers. Jack up axle. Disconnect drag link from steering arm 
(par. 192). Remove eight nuts and lock washers from spring clips. 
Remove four spring clips. Remove clip spacer and bumper assembly. 
Lower the axle and remove from center chassis. 

b. Installation. Place spring clip spacer assembly on top spring 
leaf, and place spring clips over spacer and spring. Position axle 
under chassis. Enter the spring clips in the axle. Install four lock 
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washers and nuts. Position and attach drag Hnk assembly (par. 
192 b). Position flexible air line hose in brake chamber couplings 
and tighten coupling nuts. &i8taU hub and drum assembly (par. ^ 
185 d). Install wfaeeb (par* 184 e). Remove jacks. 



Digitized b. 



152. STEERING ARM ASSEMBLY (figs. 110 and 132). 

U. Description. The steering arm assembly is attached to the 
upper end of the steering knuckle at the front left axle assembly. 
It consists of a forged arm, with a steering arm ball, nut, and cotter, 
pin at the drag link end and a key, nut, and cotter pin at the steering 
loiudde end. Witii front left-hand and right-hand ste^mng knuddes 
connected by the tie rod assembly, any movement transmitted to the 
steering arm by the steering gear through the drag link simultaneously 
turns both wheels. 

b. Removal (figs. 110 and 132). Disconnect drag link from arm 
ball assembly (par. 192 a). Disconnect and remove left front slack 
adjuster (par. 176 d (1)). Remove cotter pin and nut from steering 
arm at steering knuckle. Tap out steering arm. Remove key. 

c. Installation. Position key and install steering arm in steering 
knudde. Install nut and cotter pin. Position and attadi drag link 
to steering arm ball (par. 192 b>. Install front slack adjuster (176 d 
(2)). 
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15S. TIB ROD ASSEMBLY. 

$u DeBcription (figs. Ill and 112). The tie rod assembly con- 
nects Ihe 1^ and rii^t steering cross tube arms and enables the 
steering motion to be applied equally to both front wheels. The tie 
rod is threaded with a right-hand and left-hand thread at the ends 
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so that by turning it in the end assembHes, the length can be adjusted 
to provide the correct amount of toe-in as described in paragraph 150. 

b. Removal (figs. Ill and 112). Remove cotter pin, nut, and lock 
washer which secure each tie rod end assembly to the steering cross 
tube arms. Tap each arm to free it from the end assembly. Remove 
tie rod assembly. 

c. Installation (figs. Ill and 112). Position tie rod assembly 
and tap the ends into the steering cross tube arms. Install lock washer, 
nut, and cotter pin which secure each end assembly to the cross tube 
arms. Check toe-in adjustment (par. 150). 



a. Description. The two rear axles are both driving axles and 
are similar in construction. The drive is through a double-reduction 
differential. The differential is mounted on top of the axle housing. 
Carriers are of the through-shaft type, which means that the pinion 
shaft passes through the carrier so that power is delivered to the 
rearward rear axle after passing through the through shaft of the for- 
ward rear axle. The axles are full floating and the axle shaft may be 
removed without raising the wheels from the ground. 

b. Data. 

Make Timken 

Type Double reduction 



155. BOGIE ASSEMBLY. 

a. Description (figs. 113 and 114). The bogie assembly is 
located between the forward and rearward rear axle assemblies and 
consists of the following: left- and right-hand frame support brackets 
riveted to chassis frame side rails; connecting tube assembly ad- 
justably positioned through the frame supf)ort brackets; two spring 
seat assemblies adjustable in both vertical and horizontal planes 
attached to the outside ends of the connecting tube; four removable 
torque rod end pins, two located in the lower end of the right-hand 
frame support bracket and two in the lower end of the left-hand 
frame support bracket; and two removable upper torque rod end pins, 
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Model 

Gear ratio 



SD.462W 
11.66 
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one in the upper end of each frame support bracket. This assembly 
provides tandem axle suspension with the two rear axles sprung on 
one set of chassis springs. The springs carry the load and serve as 
load equalizing members. The spring ends rest in a free position on 
axle platforms, permitting freedom of movement without twisting 
action. 

b. Removal of Bogie Assembly (figs. 107 and 113). 

(1) Remove Spring Seat and Rear Spring Assemblies. Re- 
move spring seat and rear spring assemblies (par. 160 b). 

(2) Remove Connecting Tube (fig. 107). Back ofif clamp bolt 
located at under side of each frame support bracket. Push tube 
through brackets and remove from chassis. 

(3) Remove Torque Rods. Remove two upper and four lower 
torque rods (par. 159 b and c). 

(4) Removal of Frame Support Brackets. The frame sup- 
port brackets are riveted to the chassis frame. Refer to higher 
authority for removal. 

c. Installation of Bogie Assembly. 

(1) Install Frame Support Brackets. The frame support 
brackets are riveted to the chassis frame. Refer to higher authority. 

(2) Install Connecting Tube. Position and install connecting 
tube through frame support brackets. Tighten clamp bolts (figs. 
107 and 113). 

(3) Install Spring Seat and Rear Spring Assemblies. In- 
stall spring seat and rear spring assemblies (par. 160 c). 



a. Description (figs. 115 and 116). The forward rear axle is for- 
ward of the bogie assembly. It is positioned with its spring plat- 
forms opened rearward. The axle is connected to the bogie by one 
upper torque rod and lower torque rods. The differential case on top 
of the axle provides a yoke connection for the interaxle propeller 
shaft leading to rearward rear axle; on the forward end it provides 
a companion flange for connecting the rear propeller shaft assembly. 
The removal or roll-away of the forward rear axle as an assembly is 
accomplished after disconnecting the interaxle propeller shaft yoke, 
rear propeller shaft yoke flange, brake chamber air lines, yoke end 
of upper left-hand torque rod, and the right- and left-hand lower 
torque rods. 

b. Removal (figs. 115, 116, and 113). Jack or hoist chassis to 
float both spring ends within spring platforms on forward rear axle 
housing. Back off coupling nut attaching flexible air line hose to right- 
and left-hand brake chambers. Remove lower right- and left-hand 
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torque rod pins (par. 159 c). Remove upper left-hand torque rod yake 

(par. 159 h). D^ttconnect front end of interaxle propeller shaft (par. 
147 b). Disconnect rear propeller shaft yoke flange from forward 
rear axle companion flange (par. 146 b). Roll forward rear axle 
assembly ahead to remove qMring ends from platforms. Lift chassis. 
Turn axle sidewise and nXl out 

o. Installation (figs. 117 and 115). Hoist chassis and roll the 
forward rear axles under chassis. Position spring ends for entrance 
into spring platfwms on axle housing. Roll axle assembly into place 
to position spring ends within spring platforms. Connect upper 
left-hand torque rod yoke on axle (par. 159 b). Install lower right- 
and left-hand torque rods on axle (par. 159 c). Connect companion 
flange of rear propeller (par. 146 c). Connect front end of interaxle 
propeller shaft (par. 147 e). Position right- and left-hand flexible air 
line hose into brake chambers and tighten coupling nuts. Release 
hoist. 

157. REARWARD REAR AXLE. 

a. Description (figs. 117 and 115). The rearward rear axle is 
located at the rear of tiie bofpe assembly. It is positioned witb its 
spring platforms opened forward and is retained by one upper tofque 
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Figure 117— Rearward Rear Axle — Installed 

rod (on right side) and two lower torque rods. The differential case 
provides a yoke connection for interaxle propeller shaft. The removal 
or roll-away of the rearward rear axle assembly is accomplished after 
diiooftiiactiiig the interaide propeller shaft yoke> the brake diamber 
air lines, the yoke end of the upper rii^t torque rod, and the right- 
and left-hand lower torque rods. 

b. Removal (figs. 117 and 115). Jack or hoist chassis to float 
both spring ends within spring platforms on axle housing. Back off 
coupling nut which attaclHM flexible air lines hose to right- and left- 
hand brake chambers. Disconnect lower right- and left-hand torque 
rods (par. 159 c). Disconnect upper right-hand torque rod yoke (par. 
159 b). Disconnect rear end of interaxle propeller shaft (par. 147 b). 
Tie the propeller shaft and titfque rods to chassis. Roll the rear axle 
assembly rearward and out. 

c. Installaticm (figs. 117 and 115). Jack or hoist the chassis 

and roll the rearward rear axle under the frame. Position spring 
ends for entrance into spring platforms on axle housing. Roll axle 
assembly back into place and position spring ends within spring plat- 
forms. Connect upper right-hand torque rod (par. 159 d). Connect 
lower right* and left-hand torque rods (par. 159 e). Connect inter- 
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axle propeller shaft rear yoke. Position right-hand and left-hand 
flexible air line tioee on brake chambers and tiihten connector nuts. 
Release the hoist 



158. AXLE SHAFTS. 

a. Removal (fig. 142). Remove eight nuts, lock washers, and 
toothed lock washers from axle end plate. Remove two puller screws 
and nuts. Remove nuts from screws* Rmnstell two screws in 6IKI 

plate tapped holes. Alternately advance screws until end plate is 
free. Pull axle out a few inches. Remove three split tapered dowels 
from plate. Pull out axle shaft. Remove gasket. 

Ik Installation (fig. 142). Remove two puller screws from end 
plat«. Place gasket over axle shaft Position shaft into hounng tube. 
Engage splines. Aline gasket against end plate. Position plate over 
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studs. Push to stop. Install three dowels on studs; install five lock 
washers on studs; install three toothed lock washers over dowels. 
Install eight nuts. Install two nuts on puller screws. Hand-screw 
puller screws to stop. Tighten puller screw nuts. 



a. Description (figs. 113, 118, and 119). To maintain axle 
alinement, six torque rods are connected between the frame support 
brackets and the forward and rearward rear axles as follows: a left- 
and right-hand rod between the under side of the rearward rear axle 
housing and lower rear end of the frame support brackets; a left- and 
right-hand rod between the lower forward end of the frame support 
brackets and the under side of the forward rear axle; a left-hand rod 
between the upper side of the forward rear axle and the upper forward 
end of the frame support bracket; a right-hand rod between the upper 
side of rearward rear axle and the upper rear end of the frame support 
bracket. The four lower torque rods are of the eye type, and the 
two upper rods are of the eye and yoke type, with the yoke ends 
of both rods attached, one to the top right-hand axle housing bracket 
of the rearward rear axle and the other to the top left-hand axle 
housing bracket of the forward rear axle. The lower torque rods are 
retained by torque rod end pin assembles at all eight ends, and the 
two upper torque rods retained by two torque rod end pin assemblies 
and by two yoke anchor pins and draw bolt assemblies. 

1>. Removal of Ifpper Torque Rod Assemlilies. 

(1) Remove cotter pin, nut, and washer from each of two upper 
short torque rod pins at frame support bracket (figs. 113 and 118). 
Support torque rod. Drive, end pin assembly out of rod and bracket 
and remove with dowel. Remove remaining dowel in bracket. Tie 
the free end of rod to chassis. 

(2) Remove two nuts and lock washers from draw bolts in torque 
rod yoke (figs. 117 and 118). Turn top nuts clockwise to free draw 
bolts. Remove draw bolt assembly. Remove anchor pin. Remove 
rod. 

o. Removal of Lower Torque Rod Assemlilies (figs. 119 and 



( 1 ) Remove cotter pin, nut, and washer from lower torque rod end 
pin at outer lower end of frame support bracket. Remove cotter pin 
and lock nut from end pin at inner end. Remove cotter pin and nut 
from inner face of bracket. Remove torque rod end pin from outer 
face of bracket. Unscrew nut from pin. Tie free end of rod to chassis. 

(2) Remove cotter pin, nut, and washer from outer and inner 
ends of torque rod end pins at axle housing brackets. Remove rim 
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Flgare 120^— Removing Lower Torque Rod Ead Pin With Hemover 

r4I-ft-2372-555J 



section from the lower torque rod pin remover (41-R-2372-555). 
Position shell section of remover over rod end pin (fig. 120). Install 
nut. Turn nut clockwise to (ree pin. Remove end pin with doweL 
Remove ramatiiing doweL 

« d. installatioii ot Upptsr Twqne Rod Aaeanliliee* 

(1) Position upper torque rod in upper end of frame support 
brackets (figs. 113 and 118). Install torque rod end pin. Install 
dowel at each end. Install smaller washer, nut, and cotter pin at 
outer end. Install larger washer, iiut, and cotter pin at inner end. 

(2) Position yoke end of upper torque rod over upper axle 
housing brackets (figs. 113, 117, and 118). Position and install anchor 
pin. Back off nut from draw bolt. Position and install two lock 
washer and draw bolt assemblies. Install two lower lock washers 
and nuts. Spin top nuts to seat bolts. 

e. Installation of Lower Torque Rod Assemblies (figs. 4 19 and 

113). 

(1) Hold larger nut within frame support bracket walls (fig. 1 13). 
Insert small end of long torque rod end pin through support bracket 
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and nut l^i^itm larfer lodt nut Imtall cotter frnt Install dowel at 

inner end. Install nut and cotter pin. Position torque rod on outer 
end of torque rod end pin. Install washer, nut, and cotter pin. 

(2) Position torque rod in lower axle housing bracjcet (figs. 113, 
119 and 120). Install torque rod end pin. Install dowel at each 
end. Install larger washer, nut^ and cotter pin on outer end. Install 
smaller washer^ nut, and cotter pin on inner end. 

160. SPRING SEAT ASSEMBLIES* 

a. Description (figs. 121 and 114). The spring seat assemblies 
are located on the outside ends of the connecting tube between the 
forward rear and the rearward rear axles. The seats are adjustable 
in both vertical and horisontal planes. The seat is recessed to receive 
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the spring assembly and is split at each end for side-play adjustment. 
The removal of the spring and spring seat assembly requires the 
removal of the forward rear and the rearward rear axle and wheel 
assemblies. 

b. Removal (figs. 121 and 114). Remove forward rear and 
rearward rear axle and wheel assemblies (par. 156 b and 157 b). 
Remove bolt, nut, and lock washer from connecting tube adjusting 
nut- Remove lock plate (fig. 121). Remove adjusting nut. Remove 
cork iseal and washer. Remove spring seat and spring as an assembly. 
Remove four nuts and lock washers from spring clips. Remove two 
clips. Remove clip spacer. Back off two clamp screws. Lift off and 
remove spring assembly. 

c. Installalion (figs. 121 and 114). Position spring assembly on 
spring seat. Position clip spacer on top spring leaf. Position and 
install two spring clips. Install four lock washers and nuts. Install 
packing in groove at each side of seat. Position spring and seat 
assembly on connecting tube. Install washer and cork. Install ad- 
justing nut and pull tight. Back off adjusting nut to aline split in 
adjusting nut with tube keyway. Position lock plate. Install bolt, lock 
washer, and nut in locking unit. Install forward rear and rearward 
rear axle and wheel assemblies (pars. 156 c and 157 c). Adjust spring 
seat (subpar. d below). 

<l. Adjustment. The springs may be tightened in their seats in 
both horizontal and vertical planes. The springs must be held tightly 
on the seats by tightening the spring clip nuts. Side play in seats 
must be eliminated by tightening the large clamp screws located on 
the inner side of the spring seat. 



a. Description. The service brake system of both the truck 
and the trailer are air-controlled. Couplings on the rear of the truck 
provide for a controlled supply of air to the trailer brake system. The 
emergency couplings on the front of the truck provide for a supply 
of air to the trailer or a disabled vehicle when conditions require a 
front connection. They also provide for a controlled supply of air 
to the truck system through the controls of a towing vehicle when the 
truck itself is disabled and is being towed. Air is stored under pressure 
and admitted by valves to brake diaphragm chambers mounted on 
the axles. The chambers are connected by rods to slack adjusters 
which form the mechanical link to the brake shoes. 
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h. Data. 

( 1 ) Service Brakes. 
Make 



Timken 

Internal-expanding two-shoe type — 
air brakes on six wheels 



Type 



(2) Lining. 
Type 



Molded 



Size: 
Front 
Rear 



. 171/4 X 4 in. 
17V4 X 51/2 in. 
% in. 



Thickness 

(3) Air Equipment. 



Manufacturer 

Governed air pressure 
Compressor capacity 
Operating pressure . 



Bendix-Westinghouse 
105 lb per sq in. 

12 cu ft 
70 to 150 lb 



162. AIR COMPRESSOR. 



a. Description (fig. 64). The air compressor is a 3-cylinder 

reciprocating, high-speed, single-acting type, driven by the fan belts. 
At a speed of 1,250 revolutions per minute it compresses 12 cubic 
feet of air per minute. The lubricating system is connected by a 
copper tube to the engine lubricating system. The liquid cooling 
system is connected with the engine cooling system and is supple- 
mented by fins on the exterior of the cylinders. The function of the 
compressor is to charge the air reservoirs with compressed air to 
operate the brakes and air accessories. 

h. Servicing. At proper intervals (par. 22), remove retainer 
spring which secures curled hair element and strainer parts within 
air strainer. Remove all parts and clean with dry-cleaning solvent. 
Coat curled hair element with light oil, and replace parts within 
strainer. Oil fulcrum pin at proper intervals, and check unloader 
rocker arm for freeness of motion. Check to see that the clearance of 
the unloader valve is from 0.010 inch to 0.015 inch, and that the lift 
of the discharge valve is from 0.042 inch to 0.075 inch. Notify higher 
authority if these clearances are not within limits. 

c. Removal (fig. 64). 

( 1 ) General. Open drain cock at bottom of radiator, and drain 
fluid from engine cooling stystem. Remove drain plug from side of 
compressor cylinder head, and drain cooling fluid from compressor. 

(2) Remove Cooling System, Air Line, and Oil Line Con- 
nections (fig. 64). Unscrew connector which secures cooling system 
inlet to compressor, and pull inlet from compressor. Loosen clamp 
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which secures cooling system outlet hose to compressor and pull hose 
from compressor. Unscrew connectors which secure compressor to 
reservoir and compressor to governor air lines and pull air lines 
from compressor. Unscrew connector which secures oil line to com- 
pressor and pull oil line from compressor. 

(3) Remove Fan Belts. Loosen clamp washer nut on fan 
spindle. LfOOsen jam nut on fan adjusting screw and turn screw to 
lower fan and slacken belts. Remove belts from compressor pulleys. 

(4) Remove Compressor. Remove screws, washers, and lock 
washers which secure compressor to mount, and lift out compressor 
and gasket. 

d. Installation (hg. 64). 

(1) Install Compressor. Position compressor on mount, using 
a new base gasket, and install screws, washers, and lock washers. 

(2) Install Fan Belts. Position fan belts on fan pulleys, 
crankshaft pulleys, and compressor pulleys. Screw fan adjusting screw 
until there is y2-inch play in fan belts and tighten jam nut. Tighten 
clamp washer nut on fan spindle. 

(3) Install Cooling System, Air Line, and Oil Line Con- 
nections. Position compressor cooling system inlet on compressor 
and screw on connector. Position compressor cooling system outlet 
hose on compressor and tighten clamp. Position compressor to reser- 
voir and compressor to governor air lines and screw on connectors. 
Position oil line on compressor and screw on connector. 

(4) General. Close drain cock at bottom of truck radiator, install 
drain plug at side of compressor cylinder head, and replace fluid in 
engine cooling system (par. 88 b). Run engine until governor cuts off. 

163. AIR RESERVOIRS. 

a. Description (fig. 123). There are two air reservoirs, located 
one on each side of the truck, inside and parallel to the frame side 
rails. Each is equipped with a drain cock to drain off moisture from 
condensation and to release the compressed air from the air brake 
system for the purpose of repairs. The reservoirs store compressed 
air to operate the service brakes and air accessories. Air from the 
compressor enters the right-hand reservoir from which it is released 
to the left-hand reservoir, the air manifold with its accessories, and 
the left front trailer coupling. Air is released from the left-hand reser- 
voir to the hand control valve on the winch, the brake application 
valve, and the relay valve. 

b. Servicing. Bleed the reservoirs by opening the drain cocks 
while the engine is running, and see that there is sufficient air pressure 
to force out all condensation. When all signs of vapor have disap- 
peared from the escaping air, close drain cocks and keep engine 
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miming until governor cuts off to build up air pmsim lor emergency 
UN. BjMimine mounting brackets and bolts to see that they are secure. 

c. Removal (fig. 123). 

( 1 ) Right-hand Reservoir. Open drain cock to release air from 
reservoir. Unscrew connectors which secure reservoir to air manifold 
line and reservoir to left front trailer coupling line» and pull air lines 

from reservoir. Unscrew connectors which secure reservoir to com- 
pressor and reservoir to left-hand reservoir air lines, and pull air lines 
from reservoir. Remove nuts and lock washers which eecare U4x>lt8 
to reservoir brackets. Pull U-bolts from reservoir and slide reservoir 
from vehicle. Remove air line fittings from reservoir. 
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(2) Left-hand Reservoir. Open drain cock to release air from 
reservoir. Unscrew connectors which secure reservoir to hand control 
valve and reservoir to relay valve air lines, and pull air lines from 
reservoir. Unscrew connectors which secure reservoir to right-hand 
reservoir and reservoir to brake application valve air lines, and pull 
air lines from reservoir. Remove nuts and lock washers which secure 
U-boIts to reservoir brackets. Pull U-bolts from reservoir and slide 
reservoir from vehicle. Remove air line fittings from reservoir. 

d. Installation. 

( 1 ) Left-hand Reservoir. Slide reservoir into position on truck. 
Slide U-bolts onto reservoir, and attach to brackets by installing lock 
washers and nuts. Clean all fittings and remove all burs. Position 
and tighten connectors which secure reservoir to right-hand reservoir 
and reservoir to brake application valve air lines. Position and tighten 
connectors which secure reservoir to relay valve air line and reservoir 
to two-way control valve air line. Close drain cock. 

(2) Right-hand Reservoir. Install fittings on reservoir. Slide 
reservoir into position on truck. Slide U-bolts onto reservoir, and in- 
stall nuts and lock washers. Position and tighten reservoir to com- 
pressor and reservoir to left-hand reservoir air line connectors. Posi- 
tion and tighten reservoir to air manifold and reservoir to left front 
trailer coupling air line connectors. Close drain cock. 

164. GOVERNOR. 

a. Description and Data. 

(1) Description (fig. 124). The governor is located on the left 
side of the cowl in the engine compartment. It is connected to the 
diaphragm which operates the compressor unloader rocker arm. When 
the air pressure reaches 105 pounds, the valves of the compressor are 
depressed by the unloader rocker arm which interrupts the flow of 
air from the compressor to the reservoirs. When the pressure in the 
air system drops to 85 pounds, the valves are released; this re- 
establishes the flow of air to the reservoirs, 

(2) Data. 

Manufacturer Westinghouse 



b. Test and Adjustment. 

(1) At intervals specified in paragraph 22, turn lever on supply 
valve below governor to crosswise position (fig. 124). This closes 
valve. Remove governor to supply valve connector nut. Screw 
strainer cap from strainer cup. Pull strainer from cup. Wash strainer 
in dry-cleaning solvent. Assemble and connect governor and open 
supply valve. Start engine and observe pressures at which governor 
cuts in and out. (It should cut in at 85 pounds and cut out at 15 
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to 20 pounds higher pressure.) If not within these limits, remove 
case cover. Turn adjusting screw clockwise to raise cut-in pressure 
or counterclockwise to lower cut-in pressure. Install case cover. Allow 
governor to cut out and check upper valve for leakage by covering 
exhaust port with soapsuds. Allow governor to cut in and test exhaust 
port in same manner. Leakage of a 3-inch bubble in 3 seconds is 
permissible. In case of excessive leakage, replace governor (subpars. 
c and d). 

(2) When required (par. 22) remove case cover. Lubricate valve 
stem with a few drops of penetrating oil. Install case cover. 

c. Removal (fig. 124). Unscrew connector and pull governor 
to compressor air line from governor. Unscrew connector which 
secures governor to air manifold air line below manifold air strainer, 
and pull air line from air strainer. Remove nuts and lock washers 
which secure governor to studs on cowl, and pull governor from studs. 

d. Inslallalion (fig. 124). Position governor on cowl, and install 
nuts and lock washers which secure governor to mounting studs. 
Position and tighten the governor to air manifold air line connector. 
Position and tighten the governor to compressor air line connector. 

165. SAFETY VALVE AND GAGE. 

a. Description and Data (fig. 124). 

(1) Description. The safety valve is screwed into one of the 
openings on the air manifold on the engine side of the cowl. It 
prevents the air system from being damaged by excessive pressure 
in case the pressure control system fails. If the pressure control 
system is operating correctly, the valve does not function. A coil 
spring holds the ball valve in its place, while an adjustable spring 
seat regulates tension. When pressure exceeds 150 pounds, ball lifts 
from its seat, thus allowing the excess air to escape. 

(2) Data. 

Manufacturer Westinghouse 

Model 205105 

Operating pressure 150 lb 

b. Test and Adjustment. 

( 1 ) Test. Start engine and watch to see that the air pressure gage 
registers exactly 105 pounds when the compressor cuts out. 

(2) Removal. Open reservoir pet cocks to drain air from air 
brake system. Unscrew safety valve from air manifold. 

(3) Installation. Screw safety valve into air manifold until 
tight and firmly seated. Close air reservoir pet cocks, run engine till 
air governor cuts off, and test valve installation for leaks with 
soapsuds. 
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Figure 125— Broke Application Volve 

e« Gage ReplaMiiait. Open reeervoir pet codoi to drain air 

from air brake system. Unscrew connector which secures manifold 
to gage air line, and pull air line from gage. Remove nuts and lock 
washers which secure clamp to gage. Pull clamp from gage, and slide 
gage from instrument panel. To install new gage, position gage in 
instrument panel. Slide clamp over mounting studs on gage, and 
install lock washer and nuts. Connect manifold to gage, air line to 
gwge, and tighten oonnectxsr. Qooe pet cocks in air reserves, and 
run engine until air governor cuts off. Test gage connection for leaks. 



166. BRAKE APPLICATION VALVE, 
a. Description and Data. 

(1) Description (fig. 125). The brake application valve is 
mounted on a txradcet on the inside of the left side frame rail under the 
driver's seat. It is connected to Hnt brake pedal by the brake pedal 
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air valve yoke rod. When the pedal is depressed, the valve admits 
air to the brake diaphragm chambers to operate the brakes. When 
the pedal is released, the valve discharges pressure from the brake 
diaphragm chambers to release the brakes. The amount of pressure 
built up is in direct proportion to the amount of pressure applied 
to the pedal. 



b. Removal. 

( 1 ) Remove Linkage. Remove cotter pin and pin which secure 
brake pedal linkage of brake application valve lever, and pull linkage 
from lever. 

(2) Remove Air Lines. Open air reservoir pet cocks to release 
air from air brake system. Unscrew connector which secures reservoir 
to brake application valve air line to brake application valve, and pull 
air line from valve. Unscrew connector which secures brake appli- 
cation valve to quick release valve air line, and pull air line from 
brake application valve. Unscrew connector which secures brake 
application valve to double check valve air line, and pull air line 
from brake application valve. 

(3) Remove Valve. Remove nut, bolt, and lock washer which 
secure the brake application valve and double check valve to mounting 
bracket. Remove remaining nuts, lock washers, and bolts which secure 
brake application valve to bracket, and lift valve from bracket. 

c Installation. 

(1) Install Valve. Position brake application valve on bracket 
and install bolts, lock washers, and nuts which secure brake appli- 
cation valve only to bracket. Position double check valve and install 
bolt, lock washer, and nut which secure it and brake application 
valve to bracket. 

(2) Install Air Lines. Position brake application valve to 
double check valve air line and screw connector on tight. Position 
brake application valve to quick release valve air line and screw con- 
nector on tight. Position brake application valve to reservoir air 
line and screw connector on tight. 

(3) Install Linkage. Connect brake pedal air valve yoke rod 
to one of the holes in the brake application valve lever. Use the same 
hole as on the original installation. 

(4) Test Installation. Start engine and build up 105 pounds 
pressure. Operate brake pedal. Check valve fittings for leaks. Proper 
brake operation and absence of leaks indicate proper installation. If 
greater brake action is desirable, connect yoke to one of upper holes 



(2) Data. 



Manufacturer 
Model 



Westinghouse 
216445 
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in lever. If less brake action is desirable, connect yoke to lower hole 
in lever. Lengthen or shorten yoke rod if necessary so that when 
brake pedal is in released position, the brake rod will fit between the 
brake pedal and valve lever. 



a. Description and Data. 

(1) Description (fig. 7). The hand control valve, used to 
operate brakes on trailer, is located on the steering colurrin directly 
below the steering wheel. This valve consists of both an intake and 
an exhaust valve combined in a single stem. Movement of the lever 
to the "ON" position forces a piston downward toward an exhaust 
seat. This acts to close the exhaust valve and open the intake valve. 
Movement of the lever to the "OFF" position reverses this action, and 
the exhaust valve opens while the intake valve closes. 



b. Removal (fig. 7). Open air reservoir pet cocks to release 
air from air brake system. Unscrew connector which secures hand 
control valve exhaust air line to hand control valve, and pull air line 
from valve. Unscrew connector which secures hand control valve to 
manifold air line to hand control valve, and pull air line from valve. 
Unscrew connector which secures hand control valve to double check 
valve air line, and pull line from valve. Remove nuts, lock washers, 
and bolts which secure hand control valve clamp to steering column, 
and lift off clamp and valve. 

e. Installation (fig. 7). Position hand control valve and clamp 
on steering column and install bolts, lock washers, and nuts. Position 
hand control valve to double check valve air line and screw connector 
on tight. Position hand control valve to air manifold air line and 
screw connector on tight. Position hand control valve exhaust air 
line to hand control valve and screw connector on tight. Close air 
reservoir pet cocks and run engine until governor cuts off. Test 
air line connections for leaks. 

168. CHECK VALVES, 
a. Description and Data. 

(1) Double Check Valves. 

(a) Description, Two double check valves are provided, one 
on the left frame side rail opposite forward rear axle (fig. 126), and 
the other attached to brake application valve (fig. 125). These valves 
consist of a free moving piston in a cylinder. The cylinder opens into 
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(2) Data. 



Manufacturer 
Model 



Westinghouse 
215748 
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Figure 126— Double Check Valve and Stop Light Switch — Installed 
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the tube fittings at each end and at the center. When the piston 
is at either end of the cyHnder, free air enters at the opposite end 
and passes out through fitting at center of cyhnder. Pressure from the 
operation of the brake application valve forces back the piston of the 
front valve. This permits air to pass to the relay valve to apply rear 
brakes. Air also passes to a second double check valve and drives 
its piston backward. This permits air to pass to rear trailer connec- 
tions to operate trailer brakes. Pressure from the operation of the 
hand control valve forces back the piston in the rear valve. This cuts 
off the line relay valve and loads the service line to the trailer. Thus 
the trailer brakes are applied and the truck brakes remain inoperative. 
When the truck is being towed, the double check valve operates as 
follows: Air pressure from the towing vehicle is supplied to the right- 
hand front connection of the service line. Pressure forces ahead the 
piston of the front double check valve. l%is admits air to the ralay 
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valve but not to the front wheel brakes. Air is also admitted through 
the relay valve to the rear double check valve. This arrangement 
permits braking control of two or more vehicles while they are being 
towed. 

(b ) Data. 

Manufacturer Westinghouse 

Model 217698 

(2 ) Single Check Valves. 

(a) Description, A single check valve is installed in the air line 
between the left-hand air reservoir and th^ clutch hand control valve 
mounted on the winch. Another single check valve is installed in the 
air line at the left front trailer coupling (fig. 130). These are both 
one-way bore check valves. The front valve prevents loss of air from 
the system should the coupling break while the truck is being towed. 
The rear valve prevents loss of air from the clutch cylinder in case 
the air system fails during winch operation. 

(b ) Data, 

Make Westinghouse 

Model — single check valve (front) 220306 
Model — single check valve (rear) 220098 

b. Double Check Valves. 
( 1 ) Removal. 

(a) Double Check Valve (Near Brake Application Valve) 
(fig. 125). Unscrew double check valve to relay valve air line con- 
nector, and pull air line from valve. Unscrew double check valve to 
right front coupling air line connector, and pull air line from valve. 
Unscrew double check valve to brake application valve air line con- 
nector, and pull air line from valve. Remove nut, lock washer, and 
bolt which secure double check valve to brake application valve 
bracket, and lift double check valve from bracket. 

(b) Double Check Valve (Near Stop Light Switch) (fig. 126). 
Unscrew double check valve to stop light switch air line connector, 
and pull line from valve. Unscrew double check valve to hand con- 
trol valve air line connector, and pull air line from valve. Unscrew 
double check valve to relay valve air line connector, and pull air 
line from double check valve. Remove nut, lock washer, and bolt 
which secure double check valve to chassis side rail and lift off valve. 

( 2 ) Installation. 

(a) Double Check Valve (Near Brake Application Valve) 
(fig. 125). Position double check valve on brake application valve 
bracket and install bolt, lock washer, and nut. Position double check 
valve to brake application valve air line on double check valve and 
screw connector on tight. Position double check valve to right front 
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coupling air line on valve and screw connector on tight. Position 
double check valve to relay valve air line on double check valve 
and screw connector on tight. Run motor till governor cuts off. Test 
line connections for leaks. 

(b) Double Check Valve (Near Stop Light Switch) (fig. 126). 
Position double check valve on chassis side rail and install bolt, lock 
washer, and nut. Position double check valve to relay valve air 
line on double check valve and screw connector on tight. Position 
double check valve to hand control valve air line on double check 
valve and screw connector on tight. Position double check valve to 
stop light switch air line on valve and screw connector on tight. Run 
motor till air governor cuts off. Test air line connections for leaks. 

c. Single Check Valves. 
( 1 ) Removal. 

(a) Single Check Valve in Reservoir to Clutch Control Valve Air 
Line. Remove nut which secures reservoir to clutch control valve air 
line clip to winch frame. Unscrew the two connectors which secure the 
valve in the air line and lift out valve. 

(b ) Single Check Valve at Left Front Trailer Coupling (fig. 130). 
Unscrew connector from single check valve adapter bushing. Unscrew 
valve from nipple. Unscrew adapter bushing from valve. 

( 2 ) Installation. 

(a) Single Check Valve in Reservoir to Clutch Control Valve Air 
Line, Position valve in line with longer nut down; screw connectors 
onto valve until tight. Position air line clip on bolt in winch frame, 
and install lock washer and nut. Run engine until air governor cuts 
off. Test air line fittings for leaks. 

(b ) Single Check Valve at Left Front Trailer Coupling (fig. 130). 
Screw single check valve short nut onto nipple in valve tee. Screw 
adapter bushing into single check valve. Position air line on adapter 
bushing and screw on connector. Run engine until air governor 
cuts off. Test valve connections for leaks. 



a. Description and Data. 

(1) Description (fig. 124). The air supply valve is installed at 
the top of the air manifold on the engine side of the cowl. When the 
handle of the air supply valve is turned to horizontal position, it cuts 
off the air governor from the compressor. The compressor operates 
continuously under these conditions, and pressures as high as the set- 
ting of the safety valve (150 lb) may be obtained at the nipple on 
the front of the valve. Under normal conditions the handle of the 
valve must be turned so as to be parallel with the valve body. 
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(2) Data. 



Manufacturer 
Model 



Westinghouse 
220282 



b. Removal (fig. 124). Open air reservoir pet cocks to release 
air from air brake system. Remove nut and lock washer which secure 
air supply valve to mounting bolt on cowl. Unscrew nut which secures 
bolt to cowl, and push bolt through cowl. Cut hole in cowl insulation 
to permit removal of bolt. Remove bolt, spacer, and lock washer. 
Unscrew valve to governor air line connector, and pull air line from 
valve. Unscrew valve from nipple on air manifold. Remove adapter 
bushing from valve. 

c. Installation (fig. 124). Screw air supply valve onto nipple 
in air manifold with arrow pointing up. Screw adapter bushing into 
valve. Position air supply valve to governor air line on adapter bush- 
ing and screw on connector. Insert mounting bolt through cowl, install 
lock washer, and thread nut onto bolt. Screw bolt through nut and 
mounting bracket on valve. Tighten nut. Install lock washer and 
nut which secure air supply valve to mounting bolt. Close air reser- 
voir pet cocks, and run engine until governor cuts off. Test air 
fittings on valve for leaks. 



a. Description an<l Data. 

(1) Description (fig. 107). The relay valve is attached to the 
front of the tandem axle crossmember. It can be reached from be- 
neath the truck between the two axles. Used as a relay station, this 
valve hastens application and release of the rear wheel and trailer 
brakes. It is operated when air from the brake application valve 
enters an upper chamber and actuates a diaphragm. Since a large 
volume of air is required for brake operation, the valve action permits 
its entry from the air system to the diaphragm chambers, resulting 
in instant brake action. Immediate brake release is obtained because 
exhaust air is vented directly to the atmosphere instead of the longer 
route through brake application valve. 



h Removal (fig. 107). Open air reservoir drain cocks to release 
air from air brake system. Unscrew front rear axle tee to relay valve 
air line connector, and pull air line from relay valve. Unscrew left- 
hand air reservoir to relay valve air line connector, and pull air line 
from relay valve. Unscrew right rear trailer coupling to relay valve 
air line connector, and pull air line from relay valve. Unscrew (rear) 



170. RELAY VALVE. 



(2) Data. 



Manufacturer 
Model 



Westinghouse 



217383 
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double check valve to relay valve air line connector, and pull air line 
from relay valve. Unscrew (front) double check valve air line con- 
nector, and pull air line from relay valve. Unscrew rear axle tee to 
relay valve air line connector, and pull air line from relay valve. 
Remove nuts, lock washers, and bolts which secure relay valve to 
frame crossmember, and lift relay valve from crossmember. 

c. Installation (fig. 107). Position relay valve on frame cross- 
member and install bolts, lock washers, and nuts. Position air line to 
(front) double check valve on relay valve and screw on connector. 
Position air line to (rear) double check valve and screw on connector. 
Position front rear axle tee to relay valve air line and screw on con- 
nector. Position relay valve to rear axle tee air line and screw on 
connector. Position left-hand air reservoir to relay valve air line and 
screw on connector. Position right rear trailer coupling to relay valve 
air line and screw on connector. Close air reservoir pet cocks and 
run engine until governor cuts off. Test relay valve line connections 
for leaks. 



a. Description and Data. 

(1) Description (fig. 126). The stop Hght air switch is mounted 
on the left side frame rail opposite the forward rear axle. It controls 
the operation of the stop lights on the truck. 



1). Cleaning and Testing. Inspect condition of terminals and 
clean off dirt and grease. Start engine and run until governor cuts 
off. Operate brake pedal, and have assistant observe if stop lights go 
on and off when brake pedal is operated. Replace switch when oper- 
ation is not satisfactory. 

c. Removal (fig. 126). Open air reservoir drain cocks to release 
air from air brake system. Unscrew connector which secures air line 
to double check valve to stop light switch, and pull air line from 
switch. Unscrew connector which secures air line to left rear trailer 
coupling to stop light switch, and pull air line from switch. Remove 
nut, lock washer, and bolt which secure stop light switch to frame 
side rail, and lift switch from side rail. 

d. Installation (fig. 126). Position stop light switch on frame 
side rail and install bolt, lock washer, and nut. Position air line to 
double check valve on stop light switch and screw on connector. Po- 
sition air line to left rear trailer coupling on stop light switch and 
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(2) Data. 



Manufacturer 
Model 



Westinghouse 
215537 
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screw on connector. Run engine until air governor cuts off, and test 
air connections on switch for leaks. 



a. Description and Data. 

(1) Description (fig. 127). The quick release valve is attached 
to the inside of the radiator support crossmember. The valve is at- 
tached in the line from the brake application valve to the front 
wheel brake diaphragm chambers. Function of the valve is to speed 
up the front wheel brake release by discharging exhaust air to the 
atmosphere. Thus, time is saved which would otherwise be lost in 
allowing the exhaust air to travel back to the brake application valve. 



b. Removal (fig. 127). Open air reservoir drain cocks to release 
air from, air brake system. Unscrew quick release valve to brake 
application valve air line connector and quick release valve to front 
brake chambers air line connectors. Pull air lines from valve. Re- 
move nuts and bolts which secure quick release valve to front frame 
crossmember and lift valve from frame. Remove line fittings from 
valve. 

c. Installation (fig. 127). Install air line fittings in quick release 
valve. Position valve on front frame crossmember, and install nuts 
and bolts. Position quick release valve to brake application valve 
air line and screw on connector. Position quick release valve to left 
front brake chamber air line and screw on connector. Position quick 
release valve to right front brake chamber and screw on connector. 
Run engine until air governor cuts off, and test valve connections 
for leaks. 

173. LOW PRESSURE INDICATOR AND BUZZER, 
a. Description and Data. 

(1) Description (fig. 124). The low pressure indicator is 
mounted on a fitting attached to the air manifold on the engine com- 
partment side of the cowl. It is a safety device which operates as an 
air-controlled electric switch to sound a buzzer when the air pressure 
drops below 70 pounds. It automatically opens the circuit to the 
buzzer when the air pressure rises above this point. The buzzer is 
installed on bracket under the left side of instrument panel. 



172. QUICK RELEASE VALVE. 



(2) Data. 



Manufacturer 
Model 



Westinghouse 
205000 



(2) Data. 



Manufacturer 
Model 



Westinghouse 
215186 
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b. Replacement of Low Pressure Indicator (fig. 124). 

(1) Removal. Open air reservoir pet cocks to release air from 
air brake system. Unscrew connectors which secure manifold to air 
pressure gage and manifold to windshield wiper tee air Hnes at mani- 
fold tee inside dash, and pull air lines from tee. Unscrew tee from 
manifold nipple. Remove nuts and lock washers which secure buzzer 
wires to low air pressure indicator, and pull wires from terminals. 
Remove nuts, lock washers, bolts, and air supply valve spacer which 
secure manifold and air supply valve to dash. Pull manifold free 
of dash, and unscrew low air pressure indicator. 

(2) Installation. Screw new low air pressure indicator onto 
manifold nipple^ Install bolts, lock washers, nuts» and air supply 
valve spacer to secure manifold and air supply valve to dash. Position 
buzzer wires on indicator terminals, and install nuts and lock washers. 
Install tee on manifold nipple that extends through dash. Position 
manifold to air pressure gage air line on tee and screw on connector. 
Position manifold to windshield wiper air line on tee and screw on 
connector. Run motor until governor cuts ofT, and test manifold to 
low air pressure indicator connections for leaks. 

c. Replacement of Buzaser (fig. 83). 

(1) Removal. Remove screw from cover cap and lift off cap. 
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Disconnect low pressure indicator to buzzer wire and ground wire. 
Remove two buzzer attaching screws and lift out buzzer. 

(2) Installation. Place buzzer on bracket and install two at- 
taching screws. Connect ground wire and low pressure indicator to 
buzzer wire. Position cover cap and install cover cap attaching screw. 



a. Description and Data. 

(1) Description (figs. 128 and 129). 

(a) Tubing and Hose. Copper tubing is used throughout for the 
air brake system. The tubing is heat-treated to withstand vibration. 
Connections are of the sleeve ( ferrule )-and-nut type. Points requir- 
ing flexible couplings are provided with heavy rubber hose furnished 
with detachable fittings. 

(b) Air Manifold (fig. 124). The air manifold is attached to the 
engine side of the cowl. It consists of a bottom metal block equipped 
with fittings to which air tubes are connected. Its function is to con- 
nect air tubes together so that air pressure in all tubes is equalized. 

(2) Data. 
Manifold: 

Manufacturer Westinghouse 



h. Removal of Air Lines and Ho8e. Unscrew nut from fitting 
at each end of tubing or hose. Remove all clips holding tubing or hose 
to vehicle. Pull tubing or hose from vehicle. 

o. Installation of Air Lines and Hose. 

( 1 ) Prepare New Tubing. If old tubing is not satisfactory, cut 
new tubing same length as that being replaced. Cut ends square and 
smooth with file. Slide nut and sleeve (ferrule) on each end. Bend 
tubing to shape of original piece. Avoid sharp bends. Bend tubing 
% inch in diameter on a 3-inch radius; tubing V2 inch in diameter 
on a 4-inch radius. 

(2) Prepare New Hose. Cut new hose same length as hose to 
be replaced. Screw hose guide into end of hose. Slide spring (if 
used) and nut on end of hose. Install sleeve on end of hose. Position 
sleeve gasket in fitting body and screw nut to body. Repeat procedure 
to install other end of hose. 

(3) Install Hose or Tubing. Position hose or tubing on vehicle. 



174, AIR LINES, HOSE, AND AIR MANIFOLD. 



Model 
Tubing 
Hose 
Fittings 



Heat-treated copper 
Heavy rubber 
Brass nut and sleeve 



212322 
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Connect nuts to fittings at each end. Install all clips which secure 
tubing to vehicle. 

d. Removal of Air Manifold (fig. 124). Open air reservoir 
pet cocks to release air from air brake system. Unscrew connectors 
which secure manifold to air pressure gage and manifold to wind- 
shield wiper tee air lines, at manifold tee inside cowl. Pull air lines 
from tee. Unscrew tee from manifold nipple. Unscrew air supply 
valve to governor air line connector, and pull air line from valve. Un- 
screw manifold to hand control valve air line connector and manifold 
to right-hand reservoir air lines connector, and pull air lines from 
manifold. Remove nuts and lock washers which secure buzzer wires 
to air pressure indicator and lift wires from indicator. Remove nuts 
and lock washers which secure manifold and air supply valve mount- 
ing bolts. Lift off manifold and air supply valve spacer. Unscrew air 
supply valve, safety valve, low air pressure buzzer, and fittings from 
manifold. 

e. Installation of Air Manifold (fig. 124). Install fittings on 
manifold. Install air supply valve on top of manifold with arrow 
pointing up. Install low air pressure indicator on nipple at left of 
manifold and safety valve in upper right-hand port. Slide air supply 
valve spacer on air supply valve mounting bolt. Position manifold 
and air supply valve on mounting bolts, and install lock washers and 
nuts. Position manifold to right-hand reservoir air line on manifold 
adapter bushing and screw on connector. Position manifold to hand 
control valve air line on manifold fitting and screw on connector. 
Position manifold to governor air line on air supply valve adapter 
bushing and screw on connector. Slide buzzer wires on low air 
pressure indicator terminals, and install lock washers and nuts. Screw 
tee for air pressure gage and windshield wiper air lines onto nipple 
that extends into cab. Position air line to air pressure gage on tee 
connector bushing and screw on connector. Position air line to wind- 
shield wipers on tee connector bushing and screw on connector. Run 
engine until governor cuts off, and test air connections at manifold 
and lower governor for leaks. 



a. DeHoription and Data. 

(1) Description (figs. 130 and 117). Four bracket-mounted 
trailer air couplings, two at the front and two at the rear of the 
truck, provide a means of connecting the air brake system of another 
vehicle to that of the truck. The design of the coupling is such that 
when two of them are coupled together, pressure is put on two rubber 
gaskets, making an airtight seal and at the same time providing a 
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joint which can be easily connected or disconnected by hand. The 
couplings are normally covered by a dummy coupling to prevent dirt 
from getting into the lines. The couplings are identified with tags 
marked "SERVICE" or "EMERGENCY/* The right front ooupting 
is vented to prevent air from being trapped in the line. 

(2) Data. 

Manufacturer Westinghouse 

Model 220303 

h. Removal (figs. 130 and 131). Remove dummy coupling. Un- 
screw coupling from cut-out cock nipple or from adapter clamp 
bushing (at right front coupling). 

e. Inttaliatioh. Screw coupling into cut-out cock nipple or 
into adapter clamp bushing (on right front ompling). 



176. BRAKE CHAMBERS AND SLACK ADJUSTERS. 



(1) Description (figs. 132, 133, and 134). 

(a) Brake Chambers. One brake chamber is attached to the ve- 
hicle adjacent to each of the six wheels. The brake chambers serve 



a. Description and I)ata. 
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to convert air pressure to mechanical motion in applying brakes. 
Depressing the brake pedal admits air pressure to each diaphragm 
dwmben Pressure causes diaphragm motion which is transmitted to 
teake cam by means of a push rod and slack adjuster. When brake 

pedal is released, pressure is exhausted from the chamber. The brakes 
are then released by a spring which returns slack adjuster, push rod, 
and diaphragm to their original positions. 

(b) Slack Adjusters. One slack adjuster fits on the spline on the 
shaft of each brake cam. They are the special levers which connect 

the brake chamber push rods to the brake camshafts. Brake adjust- 
ment, to compensate for lining wear, is made with the slack adjuster 
at each wheel. An adjustable worm meshes with a worm gear within 
each adjuster* Tumtng the worm shaft fnvots the entire slack adjuster 
about the shaft of the brake cam. In this way, brake adjustment is made. 
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<2) Data. 

Manufacture Westinghouse 

Front brake chamber — right-hand 220410 

—left-hand 220409 

Diat^flgm 200014 

Rear brake chamber — forward rear axle, right-hand 216824 

— forward rear axle, left-hand 216825 

— rearward rear axle, right-hand 216825 

— rearward rear aade, teft4umd 2 16824 

Diaphragm 200001 

h. Adjustment of Slaek Adjnalera. 

(1) GeBnbkal. In ncMiaal brake operatimM, tiie lining wear ki- 
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creases the cam lever travel and the stroke of the push rod. When 
this travel exceeds maximum limits, brake efficiency is reduced* For 

this reason, slack adjusters are provided which are adjustable to take 

up slack caused by normal wear, 

( 2 ) Procedure. 

(a) Build up Air Pressure. Start the engine and operate it long 
enough to build up a pressure of at least 80 pounds per square inch 
as indicated on the air pressure gage. Maintain pressure above 60 
pounds per square inch during adjustment procedure. 

(b) Jack up Wheels. Place a jack under axle housing on the side 
on whichever brake is to be adjusted, and raise the axle so that 
wheels just clear the ground. 
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Figure 134 — Forward Rear Axle Brake Chambers 

(c) Adjust Slack Adjuster. Tighten slack adjuster adjusting 
worm until the brake shoes are tight against the brake drum. Then 
back off the worm until wheel is free to turn. Check the adjustment 
with a feeler gage inserted through the inspection hole in the brake 
drum to see that there is 0.010 to 0.015-inch clearance at the toe end 
of the shoe. 

(d ) Check Brake Chamber Push Rod Travel When the adjust- 
ment is made, measure the push rod travel, holding a scale alongside 
the slack adjuster arm. Then apply the brakes. If adjustment is 
correct, push rod travel should be approximately ys-inch for the front 
brake chambers and must not exceed IVs inch. The rear brake 
chambers should have a push rod travel of %-inch and should not 
exceed 1^ inch. If not, recheck brakes. 

e. Brake Chamliers. 



(a) Front Brake Chambers, Open air reservoir drain cocks and 
release air pressure. Disconnect air line attached to brake chamber. 
Remove cotter pin holding yoke pin in brake chamber push rod yoke 



(1) Removal (figs. 132, 133, and 134). 
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and remove yoke pin. Remove nuts and lock washers which secure 
brake chamber to bracket and lift off brake chamber. 

(b) Rear Brake Chambers. Open the air reservoir drain cocks 
and release air pressure. Disconnect air line. Remove cotter pin 
holding yoke pin in brake chamber push rod yoke and remove 
yoke pin. Remove four nuts, lock washers, and bolts attaching brake 
chamber to support bracket. Remove brake chamber. 

(2) Installation (figs. 132, 133, and 134). 

(a) Front Brake Chambers. Slide brake chamber over mounting 
studs, at the same time engaging the yoke of the push rod with the 
slack adjuster arm. Fasten the assembly in place with the nut and 
lock washer. Connect the brake chamber air line to the brake 
chamber. Install the yoke pin through the push rod yoke and the 
hole in the slack adjuster arm, and lock in place with cotter pin. 

(b) Rear Brake Chambers. Install the brake chamber in position 
on the mounting bracket, at the same time engaging the push rod 
yoke with the slack adjuster arm. Fasten the assembly in place with 
four bolts, nuts, and lock washers. Connect brake chamber air line 
to brake chamber. Install yoke pin through push rod yoke and hole 
in slack adjuster arm, and lock in place with cotter pin. 

(I. Slack Adjusters (figs. 132, 133, and 134). 
( 1 ) Removal. 

(a) Front Slack Adjuster. Cut lock wire and loosen camshaft 
collar screw. Remove collar. Using a prick punch, make a mark on 
the slack adjuster body and also on one of the splines of the brake 
camshaft so these parts may be assembled in the same relative 
position. Remove push rod yoke pin and cotter pin and pull out 
yoke pin. Free the push rod yoke from slack adjuster arm by turning 
the worm shaft. Slide the slack adjuster off the brake camshaft splines. 

(b) Rear Slack Adjuster on Left Side of Rearward Rear Axle and 
Right Side of Forward Rear Axle. Remove bolt and two washers 
which secure adjuster arm to equalizer beam. Remove collar screw 
lock wire. Loosen collar screw. Remove six bolts and lock washers 
from dust shield (fig. 133). Remove dust shield. Expand brake shoes 
and install wedge to maintain expansion, and free cam from contact 
with brake shoe cam plates. Cut lock wire on collar screw, and loosen 
screw on collar next to wheel. Push slack adjuster and camshaft away 
from bracket and into hub. Use a prick punch to make a mark on 
one of the splines of the camshaft and on the slack adjuster body 
so these parts will be assembled in the same position. Pull adjuster 
free of camshaft and remove. 

(c) Rear Slack Adjuster on Right Side of Rearward Rear Axle 
and Left Side of Forward Rear Axle. Remove adjacent brake chamber 
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(subpar. c (1) (b) above). Remove brake chamber bracket attaching 
screws and remove bracket. Remove bolt and washers which attach 
slack adjuster arm to equahzer bar. Mark the relative positions of 
the camshaft spline and slack adjuster body. Pull slack adjuster off 
camshaft. 

(2) Installation. 

(a) Front Slack Adjuster, Slide slack adjuster on camshaft splines, 
lining up punch marks on slack adjuster body with mark on brake 
camshaft splines. Turn worm shaft until the slack adjuster arm lines 
up with the push rod yoke. Install yoke pin and cotter pin. Adjust 
brakes as described in subparagraph b above. 

(b) Rear Slack Adjuster on Left Side of Rearward Rear Axle 
and Right Side of Forward Rear Axle. Slide adjuster on camshaft, 
with punch marks on camshaft spline in line with punch marks on 
adjuster body. Insert outside end of camshaft through wheel hub as 
described in step (1) (b) above. Insert inner end of camshaft in 
bracket. Tighten outer collar set screw, and lock the screw with 
wire (fig. 133). Remove wedge and install dust shields. Tighten 
inner collar set screw, and install lock wire. Install bolt and two 
washers which secure adjuster arm to equalizer beam. Adjust 
(subpar. b above). 

(c) Rear Slack Adjuster on Right Side of Rearward Rear Axle 
and Left Side of Forward Rear Axle, Slide slack adjuster on cam- 
shaft, lining up marks on camshaft spline with mark on adjuster body. 
Turn slack adjuster worm shaft to line up adjuster arm with end of 
equalizer beam. Install bolt and washers which attach adjuster arm 
to beam. Install brake chamber attaching bracket. Install brake 
chamber (subpar. c (2) (b) above). Adjust (subpar. b above). 



a. Descri|>tion and Data. 

(1) Description (figs. 135 and 136). Two brake shoes are 
attached to a backing plate inside each of the four brake drums. 
Two anchor pins hold the adjacent ends of the shoes in place. 
Opposite ends of the shoes are pulled together by a brake shoe 
spring. A cam, located between these ends, pivots when the brakes 
are applied and pushes the ends of shoes apart. This presses the 
lining, bolted to shoes, against brake drums, and this action creates 
braking action. When the brakes are released, the cam pivots back 
to its original position, and the brake shoe spring draws the shoes 
toward each other. Thus the shoe linings are pulled away from the 
drums, and braking action ceases. Front shoes are slightly different 
from rear shoes, due to space limitations which require a shorter lift 
on the operating cams. Also, front shoes are mounted on eccentric 
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Figure 135 — Front Broke Shoes 



pins which can be rotated to bring shoes closer to the drum at the 

anchor pin end. 
(2) Data. 

Manufacturer . . ... Timken 

Type , ....... Internal-expanding, two-shoe 

Lining: ^ 

Type Molded 

Size: 

Front r...l7V4 x 4 in. 

Rear 17 V4 x 5Mt in. 

Thickness % in. 

h. Remaval (figs. 135 and 136). 

(1) Remove Wheel and Hub. Remove wheel and hub as 
instructed in paragraph 184 b and 185 c. 
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Figure 136— Rear Brake Shoes 

(2) Rbmovb Rbtusn Springs. Turn slack adjuster worm shaft 
until shoes are at lowest point on cam. Slide brake shoe springs 
from holes in shoes. 

(3) Remove Anchor Pin Lock. Remove two anchor pin nuts 
ftom Inner mde cS wheel (front wheels only). Remove andior pin 
lock screw and lock washer. lilt andior pin lock from inns. 

(4) Rbmovb Brakb Shobs. Pull both shoes ftom anchor pins. 

c. Installation (figs. 135 and 136). 

(1) Attach Shoes to Anchor Pins. Position shoes on anchor 
pins. Position lode plate on pins and shoes. Install tock cap screw 
and lock washer. Install anchor pin nuts (front brake shoes only) 

on inner end of pins. 

(2) Install Return Springs. Pull free ends of shoes together. 
Insert spring ends through brake shoe holes. 

(3) Install Wheel and Hub. Install wheel and hub as in- 
striMrtad in paragrai^ 185 cL 

(4) Adjust Braxbs. Adjust slack adjusters as instructed in 
paragrai^li 176 b. 
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d. Adjustment. The adjustment of the brake shoes consists 
of adjusting to give uniform clearance between the brake lining 
surface and the face of the brake drum. This is always a preliminary 
check in adjusting the brakes by means of the slack adjusters (par. 
176 b). Start the engine and build up air pressure to at least 80 
pounds. Jack up wheel and turn slack adjuster worm until brake 
shoes are tight against the drum. Back off the worm until wheel is 
free to turn. Remove inspection hole cover on brake drum. Insert 
a feeler gage through inspection hole and check to see if there is from 
0.010- to 0.015-inch clearance at the toe end of the shoe. If clearance 
is not within limits, adjust by turning slack adjuster worm shaft until 
correct clearance is obtained. 

178. CLUTCH CONTROL VALVE. 

a. Description (fig. 12). The clutch control valve is mounted 
on a bracket on the left end of the winch. It is a hand-operated air 
valve for controlling the winch and is connected into the air system 
between the clutch air cylinder and the left-hand air reservoir. When 
the hand lever of the valve is placed in open position, air pressure 
is built up in the clutch air cylinder, and when the hand lever is 
placed in closed position, air pressure to the cylinder is cut off at 
the valve. By operating the air valve, the operator can engage or 
disengage the clutch instantly, when there is operating air pressure 
in the system, thus engaging or disengaging the power line to the 
winch. The control valve eliminates the need for an operator to 
remain in the cab to shift the power take-off in and out of engagement 
when the winch is being operated. 

b. Removal (fig. 12). Open air reservoir drain cocks to release 
air from air brake system. Unscrew clutch control valve to air 
reservoir air line connector. Unscrew clutch control valve to clutch 
air cylinder air line connector. Pull lines from valve. Remove nuts, 
lock washers, and bolts which secure valve to bracket and lift off valve. 

c. Installation. Position valve on bracket and install attaching 
bolts, lock washers, and nuts. Position clutch control valve to air 
reservoir and clutch control valve to clutch air cylinder air lines. 
Tighten air line connectors. Start engine and build up pressure. Test 
for leaks. 



a. Description and Data. 

(1) Description (fig. 101). The clutch air cylinder is installed 
on a bracket attached to left side of the transmission. It is connected 
through the clutch control valve on the winch to the left-hand air 
reservoir. When the control valve is opened, air pressure in the lower 
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end of the cylinder forces a piston rod outward and by means of 
linkage on the clutch throw-out shaft, engages the clutch. When the 
control valve is closed, the air pressure cuts off, causing the piston to 
return; this disengages the clutch. The clutch air cylinder and control 
valve are used during the operation of the winch so that the winch 
can be stopped or started by an operator outside the cab. 



b. Removal (fig. 101). Open reservoir drain cocks to release 
air from air brake system. Unscrew clutch air cylinder to clutch 
control valve air line connector, and pull air line from cylinder. Re- 
move cotter pin and yoke pin which secure clutch air cylinder yoke 
to clutch idler lever, and free yoke from lever. Remove screws and 
lock washers which secure clutch air cylinder to transmission housing. 
Lift cylinder from transmission housing. 

€• Inslallation (fig. 101). Position clutch air cylinder on trans- 
mission, and attach mounting screws and lock washers. Connect 
yoke to clutch idfer lever. Install yoke pin and cotter pin. Position 
clutch air cylinder to clutch control valve air line and tighten 
connector. Start engine and build up air pressure until governor 
cuts out. Test for leaks. 



Section XXXII 
PARKING BRAKE SYSTEM 

180. DESCRIPTION AND DATA. 

a. Description (figs. 137 and 138). The parking brake is at- 
tached to the power train between the auxiliary transmission and the 
forward rear axle. Four opposing brake shoes drag on a forged steel 
disk to provide braking resistance. The brake is operated by a parking 
brake lever in the cab and is used chiefly for parking. Using the 
parking brake to halt a moving vehicle exerts a severe strain on all 
parts of the power train. Therefore it must be used carefully to 
make an emergency stop in case of service brake failure. 

b. Data. 

Make^ Tru-stop 

Type' Disk 

Disk diameter 16 in. 

Mounting Between companion flanges in drive line 

Clearance between shoes and disk i^o in. 



(2) Data. 



Manufacturer 
Model 



Westinghouse 
205102 
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181. SHOES. 

a. Description and Data (figs. 137 and 138). 

(1) Description. Two brake shoes are attached to front of 
brakei one on each side; and two are attached to rear of brake, one 
on each side. The shoes are flat and elliptical. The brake lining is 
attached to each shoe with eight bolls. 

(2) Data. 

Manufacturer American Cable 

Number of shoes 4 

b. Adjustment (figs. 138 and 139). Tighten nut "A" so that 
spring ''B^ exerts enough pressure to bring lever ^*C^ to stop solidly 

against lever arm "D" (fig. 138). Insert V^j-inch feeler gage between 
front shoe lining and disk, and adjust pull rod to maintain this 
clearance, first being sure to have parking brake lever in full-release 
position. Tighten nut *'A^ so that rear lining has ^ 2 ^^ch clearance 
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Figure I38~Porkffig Broke Assembly 



with disk (fig. 139). See that tension spring is in place; theii 
adjust screws so that Unings are parallel with disk. Remove feeler gage. 

c. Removal (fi^ 137 <uu] 138). 

(1) I^SCONNECT LiNKAOfi. Remove three cotter and clevis pins 
from brake rods and cross shaft levers. 
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Figure 139— Adlusfinq Parking Brake 



(2) Remove Brake Shoe Assemblies. Remove bolts, lock 
washers, and nuts which secure the brake shoe assemblies to the frame 
crossmember and kiwer shoes from vehicle. To free the right shoe 
assembly^ pry exhaust pipe to one side. 

Installation (figs. 137 and 138). 

(1) Attach Brake Shoes. Position brake shoe assembly on left 
or ri|^ side. Install three bohs^ lock washersi and nuts which attach 

brake shoe assemblies to the frame crossmember. NOTE: To posi^ 
tion right brake shoe assembly, pry exhaust pipe to one side. 

(2) Connect Linkage. Connect the three brake rod yokes to 
the cross shaft levers, and insert yoke pins and cotter pins. 

182. DISK. 

a« Description (figs. 137 and 138). The brake disk is located 
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at the center of the brake assembly between the four shoes. It 
consists of two fiat metal disks welded together at intervals through 
bosses which are an integral part of each disk. The disk provides 
a surface against which brake shoes act to stop or hold the vehicle. 

b. Removal (figs. 137 and 138). 

( 1 ) Disconnect Propeller Shafts. Remove cap screws, nuts, 
and lock washers holding brake disk to the front and rear propeller 
shaft flange yokes. Lower the ends of propeller shafts. 

(2) Disconnect Linkage. Remove cotter pins and brake rod 
yoke pins from three cross shaft levers. 

(3) Remove Left Brake Shoe. Remove left brake shoe as- 
sembly (par. 181 c (2)). 

(4) Loosen Right Brake Shoe. Remove two inner bolts 
securing right brake shoe to frame crossmember. Loosen outside bolt. 
Twist brake shoe. 

(5) Lower the Disk. Lower the disk from between the brake 
shoes. 

c. Installation. 

(1) Position Brake Disk Between Shoes. Install left brake 
shoe (par. 181 d). Insert brake disk from underneath chassis, and 
twist right brake shoe around into position. Install two inner mounting 
bolts, and tighten outer mounting bolt of right brake shoe. 

(2) Connect Propeller Shafts. Support front and rear pro- 
peller shafts, and line up holes in flange yokes with holes in disk. 
Install eight cap screws, nuts, and lock washers through yokes 
and disk. 

(3) Connect Linkage. Position brake rods at cross shaft levers, 
and install yoke pins and cotter pins. 

(4) Adjust Linkage. Refer to paragraph 181 b. 

183. LEVER AND LINKAGE. 

a. Description (fig. 7). The parking brake lever is mounted 
on a bracket with the power take-off shift lever in the cab. It is 
connected by an adjustable brake rod to the brake cross shaft lever 
located at the rear of the parking brake on the left side of the chassis. 
Two other cross shaft levers are connected by brake rods to the 
operating levers of the brake shoes. Adjustment of the parking brake 
lever is made by turning the yoke at the end of the rod. The lever 
is equipped with a ratchet latch so that the lever will hold the parking 
brake in applied position. 

b. Removal of Lever (fig. 103). Remove the power take-off 
shift lever and parking brake lever bracket (par. 142 a). Remove the 
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nuts and lock washers at the upper side of the left-hand shift lever 
bracket. Loosen bracket set screw. Drive the left-hand shift lever 
bracket off the pivot pin. Drive the parking brake lever assembly 
off the pivot pin. 

c. Installation of Lever (fig. 103). Position the parking brake 
lever assembly on the lever pivot pin with the latch installed on the 
bracket studs. Tap the left-hand shift lever bracket on the pivot pin 
and studs. Install lock washers and nuts on ends of studs. Tighten 
bracket set screw. Install the bracket assembly on the truck (par. 



Section XXXIII 

TRUCK WHEELS. HUBS, WHEEL BEARINGS, AND TIRES 

184. WHEELS. 

a. Deseriplion and Data. 

( 1 ) Description. The truck is equipped with 10 identical wheels, 
which are mounted singly on front and dually on rear hub assemblies. 
The wheels are the offset-disk type made of cold-rolled steel. Wheels 
mounted dually are installed in reverse position to each other. The 
rear dual wheels are attached to the hubs with 10 inner and 10 outer 
stud cap nuts, the inner nuts having square heads stamped "R" or 
"L" to indicate that they have right-hand or left-hand threads, and 
that they are used respectively on the right-hand or the left-hand 
side of the truck. The outer nuts have hex heads and are marked 
*'R" or "L'' to indicate the hand of nut. The front wheels are secured 
only by the outer hex-head nuts. Tires are secured on the wheel 
rims by an inner retainer rim and an outer retainer snap ring. An 
open end of the snap ring is riveted to the inner ring and the two 
rims must be installed and removed as an assembly. 

(2) Data. 

Make Budd 

Number ^ B-45530 

Type Offset disk 

Size 20 in. by 9 and 10 in. 

Offset 6V4 in. 

Bolt circle Iiy4-inch diameter 

Number of bolt holes 10 

b. R<Miioval (fig. 140). Set parking brake and block wheels to 
prevent vehicle from moving. Jack up vehicle until wheel is clear of 
floor. If wheels are mounted dually, remove the 10 outer hex-head 
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Figure MO— Front and Rear Wheels 

stud nuts and remove outer wheel before removing the inner wheel. 
Remove the inner wheel by removing the 10 inner square head nuts 

and lifting wheel off hub. 

c. Installation (fig. 140). Position wheel on hub assembly so 
that offset in wheel positions tire over brake drum (tire retaining rims 
will be toward outside end of hub). Install 10 inner squafe*head nuts, 
tightening them in opposite positions alternately to insure proper 
alinement of wheel and hub. NOTE: If front wheel is being mounted, 
install only front wheel stud cap nut. When installing outer wheel, 
positicm it so that the outer valve stem will not be opposite tiie 
inner stem. This will make it easier to inflate tires. Position outer 
wheel on hub and install outer hex-head nuts, tightening them in 
oi^XMnte positiima alternately to insure wheel and hub alinemesit 
Lower wheel to floor and remove the jade. 

185. HUBS, DRUMS, AND WHEEL BEARINGS, 
a. Description and Data. 

(1) Description (figs. 141 and 142). The hubs rotate on double 
sets of opposed tapered roller bearings. The front hub bearings are 
muMinted on tibe asde shafts ci the steering knudcles. The rear driv-> 
ing units are the full-floating type with roller bearing assemb&M 
supported on axle tubes. All wheel bearings are adjustable for wear. 
A felt oil seal and two retainer washers between the inner bearing 
cones and hnHat drum houdng assembHM prevent hiteicant from 
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pasting to brake drums. The outer end of rear liubs« are sealed by 
the drive shaft flanges, and front hubs by hub caps. 

(2) Data. 

Wheel bearings: 

Make Timken 

Type Tapered foOer 

Number : 

Front inner bearing 6320 cup, 6379 cone 

Front outer bearing 532A cup, 537 cone 

Rear inner bearing ..• 732 cup, 759 cone 

Rear outer bearing ............ 742 cup, 749 cone 

Adjustment 0.002 to 0.005 inch loose 

b Adjustment. 

(1) Remove Hub Cap. Block wheels to prevent vehicle from 
moving. Use suitable lifting device to raise wheel from floor. If ad- 
justing front wheel tsearing, remove hub cap and cap gasket by remov- ^ 
ing cap screws and lodk washers which attach cap to hub* if adjusting 
rear wheel bearing, remove axle shaft and driving flange m outlined 
in paragraph 158 a. 

(2) Adjustment PRdCBOtlRBt Remove the adjusting jam nut 
(bearing outer nut on rear axles) and locking ring (caUed bearing 
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nut washer on rear axles). Tighten the inner adjusting nut, turning it 
witii the wheel fotatiiig until it btnds. Back off the nut enougli to 
allow free rotation of the wheel without end play. 

(3) Test Adjustment. Test the adjustment with a bar used 
as a lever between the tire and the floor. While working the bar 
up and down, hold a finger on the outer bearing cage to detect any 
excessive play or looseness. If the wheel rotates freely and there is 
a barely perceptible shake, the adjustment is correct. Proper adjust- 
ment is from 0.002 to 0.005 inch, loose. Replace the locking washer 
and bearing outer lock nut, and test the adjustment again. Do not 
join the lock nuts so tightly that the wheels will bind, nor allow them 
to be so loose that it is possible to plainly feel the end play in the 
bearings by shaking the wheel. 

(4) Install Hub Cap. Cover the end of the axle tube and lode 
nuts with lubricant, and replace hub cap. If making adjustment at 
rear hub* install axle shaft as outlined in paragraph 158 b. 

e« Removal (figs. 141 and 142)« 
(1) FkioNT Hub Assbmbly. 

(a) Remove Wheel and Tire. Follow instructions in paragraph 



(b) Remove Outer Bearing Cone and Hub Assembly. Remove 
hub cap. Remove adjusting jam nut and jam nut lock assembly. 

Pry outer bearing cone alternately on each side and remove it from 
Steering knuckle shaft. Slide hub and drum assembly from shaft. 
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(c) Remove Inner Bearing Cone and Oil Seal. Remove inner 
bearing cone from knuckle shaft by prying alternately on each side of 
bearing. Remove the oil seal retainer and dowel assembly, and oil 
seal assembly. 

(d) Remove Brake Drum from Hub Assembly. Remove drum 
from hub by removing jam nuts which attach it to hub. 

(e) Remove Bearing Cups. CAUTION: Do not remove bearing 
cups from hubs until inspection reveals the necessity for replacing 
them. Using a brass rod, drive inner and outer cups from hub. 

(2) Rear Hub Assembly. 

(a) Remove Wheel and Tire Assemblies. Remove wheel and tire 
assemblies as outlined in paragraph 184 b. 

(b) Remove Axle Shaft. Remove axle shaft as outlined in para- 
graph 158 a. 

(c) Remove Outer Bearing Cone and Hub Assembly. Remove 
bearing outer nut, nut washer, and bearing inner nut. Pry outer 
bearing cone alternately on each side and remove it from housing 
tube. Slide hub and drum assembly from tube. 

(d) Remove Inner Bearing Cone and Oil Seal. Pry inner cone 
from housing tube. Remove screws which attach oil seal assembly 
to axle housing, and remove felt outer retainer, felt, and felt inner 
retainer. 

(e) Remove Brake Drum from Hub Assembly. Remove attaching 
jam nuts and remove brake drum from hub. 

(f) Remove Bearing Cups from Hub. Remove bearing cups from 
hub as outlined in step (e) above. 

d. Installation (figs. 141 and 142). 
(1) Front Hub Assembly. 

(a) Install Bearing Cups. Install hub in an arbor press, and install 
inner and outer front bearing caps. 

(b) Attach Brake Drum to Hub Assembly. Position druni on hub, 
and install jam nuts which attach drum to hub. 

(c) Install Grease Retainer and Inner Bearing Cone on Shaft of 
Steering Knuckle. Install oil seal assembly, and oil seal retainer and 
dowel assembly. Slide inner bearing cone on shaft and against grease 
retainer. Pack and cover inner cone with correct lubricant. 

(d) Install Hub and Outer Bearing Cone. Pack the space in the 
hub between the two bearing cups with correct wheel bearing lubri- 
cant, one-half to two-thirds full (par. 22). Slide hub on knuckle shaft 
and press hub firmly against inner cone. Pack and cover outer bearing 
cone with correct lubricant (par. 22). Hold the hub in place, and 



338 




Original ftonn 
UWIVERSITY OF CALIFORWIA 



TM 9-768 
185-186 



Truck Wheels, Hubs, Wheel Bearings, and Tires 



press the outer bearing cone firmly into the hub. Install the adjusting 
nut and jam nut lock assembly, making bearing adjustment and in- 
stalling hub cap as outlined in subparagraph h above. 

(e) Install Wheel and Tire Assembly, Install wheel and tire as- 
sembly as described in paragraph 184 c. 

(2) Rear Hub Assembly. 

(a) Install Bearing Cups in Hub. Install hub in an arbor press, 
and install inner and outer rear bearing cups. 

(b) Attach Brake Drum to Hub Assembly. Position drum on hub, 
and install jam nuts which attach drum to hub. 

(c) Install Grease Retainer and Inner Bearing Cone on Housing 
Tube. Position felt inner retainer, felt, and felt outer retainer on tube 
and against axle housing. Install screws which attach grease retainer. 
Pack and cover cone with correct lubricant. 

(d) Install Hub and Outer Bearing Cone on Axle Tube. Pack 
the space in the hub between the two bearing cups with correct wheel 
bearing lubricant, one-half to two-thirds full. Slide hub on tube, and 
press hub firmly against inner bearing cone. Pack and cover outer 
bearing cone with correct lubricant. Hold the hub in place and press 
the outer cone firmly into the hub. Install bearing inner nut, bearing 
nut washer, and bearing outer nut, making bearing adjustment as out- 
lined in subparagraph b above. 

(e) Install Axle Shaft. Install axle shaft as described in para- 
graph 158 b. 

(f) Install Wheel and Tire Assemblies. Install wheel and tire 
assemblies as outlined in paragraph 184 v. 

186. TIRES. 

a. Description and Data. 

(1) Description. Tires are 14-ply, mud-and-snow type tread, 
bus-balloon type. 

(2) .Data. 

Type Mud-and -snow type 
Number of plies 14 
Size 12.00 X 20 

Pressure 80 lb per sq in. 

b Removal. 

(1) Remove Wheel and Tire Assembly from Hub. Remove 
wheel and tire from hub as described in paragraph 184 b. 

(2) Remove Tire Casing and Tube from Wheel Rim. 

(a) Deflate Tire. Using valve cap, remove valve core from 
valve stem and permit all air to escape from inner tube. 
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(b) Remove Locking Ring Aaaethbly. The loddng ring is an 

assembly of a solid inner clamp ring to which the outer snap ring 
is riveted. Assembly must be removed as a unit. Place wheel 
and tire assembly on floor with lock ring side of wheel up. Loosen 
tire bead from rim by poiitiding around inner ring, using a heavy 
hammer. Drive a flat-tipped tire iron under loose end of outer 
locking ring, and pry ring out of groove about three-quarters around 
rim. Lift inner ring off rim, and remove the two rings from rim 
as a unit 

(c) Remove Tire From Wheel Rim. Lift tire casing and tube 
from wheel rim. Remove tire flap and tube from casing* 

c. Installafioii. 

( 1 ) Install Tire Casing and Tube on Wheel Rim. 

(a) Install Tube and Tire to Rim Flap in Casing. With all air 
out of tube, place tube in casing. Insert valve stem through flap, 
and install flap in casing. Install a new valve core in valve stem, 
and inflate tube enough to cause tube to straighten up within casing. 
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Do not inflate tube enough to spread casing and interfere with in- 
stallation of tire on wheel rim. 

(b) Position Casing With Tube on Wheel Rim, Place wheel on 
floor with lock ring groove up. Position tire on wheel rim with 
valve stem alined to open slot in wheel rim so that valve stem 
is pointing toward locking ring groove. 

(c) Install Locking Ring Assembly. The inner and outer rings 
must be installed as a unit on wheel rim. About one-fourth of 
outer ring, at end which is attached to inner ring, must be fitted into 
groove in rim before inner ring can be laid down on tire bead. With 
attached end of outer ring in groove and inner ring lying on tire 
bead, hammer rest of outer ring into groove. 

(d) Inflate Tire. CAUTION: Before inflating tire, check lock 
rings to make sure the outer lock ring is properly seated in lock 
ring groove. Rap two small chains, equipped with grab hooks, around 
tire and rim at two different places. (This will eliminate the possi- 
bility of an accident if the locking rings should let go while the 
tire is being inflated.) Inflate tire to 80 pounds pressure per square 
inch. Install valve cap on valve stem. Remove small safety chains. 

(2) Install Wheel and Tire Assembly on Hub. Install wheel 
and tire on hub as described in paragraph 184 r. 



a. Description and Data. 

(1) Description. The front axle is sprung on two shackled-leaf 
spring assemblies. These are semielliptical springs with the shackle 
at the front end. The rear end of the spring is attached to the front 
spring rear hanger by means of a shackle pin. The forward end is 
attached to a shackle which is suspended from the front spring front 
hanger. The spring is attached to the front axle by two clips and a 
clip spacer and bumper assembly. 
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187. FRONT SPRINGS AND SHACKLES. 



(2) Data. 



Length 
Material 

Leaves: 



50 in. 

Chrome vanadium steel 



Number 
Width 

Total thickness 
Number of rebound clips 



13 
3 in. 
47/8 in. 
4 
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A— FRONT SPRING REAR HANGER 
B^FRAMERAIL 

C_ FRONT SPRING FRONT HANGHl 
D — FRONT SPRING SHACKLE PIN 
E-FRONT SPRING SHACKLE 



RA PD 321449 



F— FRONT SPRING 
G-FRONT CUP SPACEI^ 

H — FRONT SPRING CLIP 
J— FRONT SPRING CLIP 
SPACER BUAAPK 

KA PD 12l44f 



Pfgiira 144— Froiif Spring— lusfoftotf 

b« Removal of Sliackle (figs. 144 and 145). Raise chassis frame 
to relieve tension from sfning. Remove shackle pin lock nut, lock 
washeri and lock from lower end of shackle. Drive out lower shackle 
pin. Remove shackle pin lock nut, lock washer, and lock at front 
spring front hanger. Drive out upper shackle pin. Raise chassis clear 
and remove shackle. 

c. Installation of Shackle (figs. 144 and 145). Position shackle 
in front spring hanger. Insert upper shackle pin. Install shackle pin 
lock, lock washer, and lock nut. Position front end of spring in 

shackle. Position and install lower shackle pin. Install shackle pin 
lock, lock washer, and lock nut. Lubricate shackle pins (par. 22). 

Release jack. 

d. Removal of Sprinpn (fig. 144). Jack or hoist chassis to 
relieve tension from spring. Remove shackle pin lock nut, lock washer, 
and lock nut from front spring rear hanger. Drive out shackle pin. 
Remove shackle pin lock nut, lock washer, and lock from lower end 
of front spring shackle. Drive out shackle pin. Raise chassis to free 
the spring. Remove four nuts and lock washers from two spring dips. 
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A -ANCHOR PIN 
B-UPPER TORQUE ROD 
C_FRAME SUPPORT 

BRACKET 
D— CLIP 

C—CUP SPACER 



F— REAR SPRING 
G— FRAME RAIL 
H— LOWER TORQUE ROD 

J— CONNECTING TUBE 
ASSEMBLY 

K— SPRING SEAT ASSEMBLY 
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Remove spring clips. Remove clip spacer and spacer bumper as- 
sembly. Remove spring. 

e. Installation of Springs (fig. 144). Position spring on front 
axle. Place clip spacer and spacer bumper assembly on the top main 
spring leaf. Install two spring clips over spacer and springs, with bolt 
ends through holes in axle. Install four lock washers and take a few 
turns on nuts. Position front end of spring in shackle at the front 
spring front hanger. Position and install lower shackle pin. Install 
shackle pin lock, lock washer, and lock nut. Position rear end of 
spring in front spring rear hanger. Install shackle pin. Install shackle 
pin lock, lock washer, and lock nut. Tighten four nuts on spring clips. 
Lubricate shackle pins (par. 22). 



a. Description and Data. 

(1) Description (fig. 146). The rear springs are installed in 
spring seats which oscillate on the connecting tube between the two 
frame support brackets (fig. 114). The ends of the springs rest on 
top of the axle housings. The springs act as load equalizing mem- 
bers, carrying the axle load. Twisting action is eliminated by having 
the spring ends free. 



b. Removal of Spring; (fig. 146). Remove forward rear axle 
(par. 156 l>) and rearward rear axle (par. 157 b). Remove spring 
seat and spring as an assembly (par. 160 b). Remove four nuts and 
lock washers from two spring clips. Remove clips; remove clip spacer. 
Back off two clamp screws. Lift off spring. 

V. Installation of Spring (fig. 146). Place spring on spring seat. 
Position clip spacer on top spring leaf. Position two clips over 
spacer and spring. Install four lock washers and four nuts on clips. 
Install spring and seat as an assembly (par. 160 c). Install forward 
rear axle (par. 156 c). Install rearward rear axles (par. 157 e). 
Alternately tighten clamp screws to adjust spring side play. 



188. REAR SPRINGS. 



(2) Data. 
Length 
Material 

Leaves: 
Number 
Width 

Total thickness 
Number of rebound clips 



561/4 in. 
Chrome vanadium steel 



12 

5 in. 

6 in. 

4 
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Section XXXV 
STEERING GEAR 

189. DESCRIPTION AND DATA. 

a. Description. The steering gear assembly is mounted on 
the frame side rail at the front left-hand side of the vehicle. It ex- 
tends from the steering arm attached to the left front wheel assembly 
through the steering gear housing to the steering wheel in the cab. 
The gear is the tapered-roller twin-lever type; the twin lever, on which 
the rollers are mounted, is an integral part of the steering shaft. The 
outer end of the steering shaft is splined and threaded for attachment 
of the Pitman arm, to which one end of the drag link is attached. 
The other end of the drag link is attached to the steering arm on 
the left front wheel. The tapered studs are roller bearing mounted 
and are supplied in matched pairs. The cam is a worm of variable 
ratio (hence the name cam) and the grooves are ground slightly 
higher where the straight-ahead driving action usually takes place. 
This design provides for closer adjustment of the clearance between 
the studs and the cam at that point of steering action. The cam is 
supported on ball bearings in the steering gear housing. 

b. Data. 

( 1 ) Steering Gear. 

Make Ross 
Type Roller-mounted twin-lever 

Model T-74 
Gear Ratio: 

Straight-ahead driving 23 to 1 

Parking 27 to 1 

(2) Bearings. 

Cam Ball 
Tapered stud bearing units Tapered roller 

190. SERVICE AND ADJUSTMENT OF STEERING GEAR. 

a. Service. At regular intervals, check the drag link for excess 
slack or end play, and check fit of Pitman arm on steering lever shaft 
to make sure it is tightly secured on shaft. Keep steering gear hous- 
ing filled with proper lubricant (par. 22). Hard steering can usually 
be traced to lack of front end lubrication, underinflation of tires, or 
damaged steering linkage. These points, in addition to front wheel 
alinement, should be checked before adjusting the steering gear. Ad- 
just the steering gear only to remove play on it; do not tighten 
steering gear to correct other steering troubles. 
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b. Description of Adjustments. There are two principal ad- 
justments and a supplementary adjustment on the stud roller bearing 
units in the lever shaft. Principal adjustments are: The adjustment 
of the ball bearings which support the arm in the gear housing, and 
the adjustment of the tapered studs in the cam groove. If an adjust- 
ment is required on the stud roller bearing units in the lever shaft, 
report condition to higher authority. When making tests and ad- 
justments outlined in subparagraphs c and (I below, free the steering 
gear of all load by disconnecting the drag link from the Pitman 
arm ball as instructed in paragraph 192 a. 

o. AdjuHtment of (iani Ball Bearings. 

(1) Test and Description of Cam Bearing Adjustment. 
When studs are loosened in groove and cam bearings are properly 
adjusted, the steering wheel should turn with a slight drag in all 
operating ranges. Turn wheel with thumb and forefinger to feel drag. 
If wheel is extremely free, bearings must be tightened. If wheel turns 
with more than a slight drag, bearings must be loosened. The bear- 
ings are tightened by removal of thin shims from under the housing 
upper cover plate, and are loosened by installation of shims. The 
shims are furnished in 0.003- and 0.007-inch thickness and are split 
at one side to permit removal or installation by separating housing 
upper cover plate from housing. 

(2) Cam Bearing Adjustment Procedure. 

(a) Free Steering Gear of Load. Disconnect drag link from 
Pitman arm ball as instructed in paragraph 192 a. 

(b) Loosen Studs in Cam Groove. Loosen lock nut and back off 
adjustment screw located at center of gear housing side cover. 

(c) Remove Horn Button Assembly. Remove horn button as 
instructed in paragraph 108 e. 

(d) Remove Steering Wheel. Remove steering wheel as in- 
structed in paragraph 191 a. 

(e) Free Steering Column. Loosen trailer brake hand control 
valve mounting bracket. Loosen the steering column dash bracket 
cap located under the cowl inside the cab. 

(f) Remove or Install Shims. Remove the stud nuts which at- 
tach the jacket tube and flanged collar to upper end of gear housing. 
Slide the tube and flange up far enough to clear the housing studs. 
Remove or install shims as required to correct end play of cam. Re- 
moval of shims will tighten bearings on cam; installation will loosen 
bearings. Tighten column flange in position on housing, and check 
adjustment as explained in step ( 1 ) above. If necessary, remove or 
install shims until cam bearings are properly adjusted. 

(^) Tighten Steering Post Clamp. Tighten column bracket lo- 
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cated under the cowl, and test drag at steering wheel to make sure 
the steering column jacket is properly alined and is not the cause of 
excessive drag. Tighten trailer brake hand control valve mounting 
bracket. 

(h) Install Steering Wheel. Install steering wheel as instructed 
in paragraph 191 b. 

(i) Install Horn Button Assembly, Install horn button accord- 
ing to instructions in paragraph 108 c. 

d. AdjuHtnient of Taprrc^d Studs in Cam Groove. 

( 1 ) General. Adjustment of studs in cam groove must follow 
correct adjustment of cam and steering column as explained above. 
Too much freedom of tapered studs in cam groove shows up as end 
play (axial movement) of lever shaft, and as backlash at steering 
wheel or at ball of Pitman arm. This adjustment must be made with 
steering gear at mid-operating position. Backlash at the end positions 
of operating range is normal and not objectionable. 

(2) Test Tapered Stud Adjustment. Test for backlash by 
turning steering wheel slowly from one extreme operating position to 
the other. A very slight drag must be felt at mid-operating position. 

(3) Adjustment Procedure. If no drag is felt, loosen lock nut 
on adjusting screw and turn screw clockwise to tighten fit of studs in 
groove. Recheck adjustment. When adjustment is completed, hold 
the adjusting screw in position while tightening adjusting screw lock 
nut. Recheck drag and correct if necessary. 

(4) Connect Drag Link at Pitman Arm. Connect drag link 
at Pitman arm as explained in paragraph 192 h. 

191. STEERING WHEEL. 

a. Removal. 

(1) Remove Horn Eutton Assembly. Remove horn button 
assembly as instructed in paragraph 108 v. 

(2) Remove Wheel From Cam Tube. Remove wheel nut and 
lift wheel from cam tube. 

b. Inntallation. 

(1) Install Wheel on Cam Tube. Position wheel on cam 
tube and install steering wheel nut. 

(2) Install Horn Button Assembly. Install horn button as 
instructed in paragraph 108 c. 

192. DRAG LINK. 

a. Removal (figs. 147 and 148). Remove the cotter pins from 
each end of the drag link shell. Back off the drag link bearing spring 
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Figure 147— Drag Link and Plfman Arm 



plugs far enough so that the bearings can be spread a sufficient 
amount to permit, the drag link to be removed from the balls on the 
Steering and Pitmaa Urms. 'Disconnect front end of drag link from 
steering arm. Remove rear end of arm, prying arm up from Pitman 
arm, if necessary, to clear front chassis spring. 

b. Innlallation (figs. 147 and 148). Spread the ball seats in the 
ends of the drag link so that the drag link may be installed over the 
balls in the steering and Pitman arms. Force rear end in place if 
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Figure 148 — Drag Link Assembly 



necessary due to close clearance between the front chassis spring 
and the Pitman arm. Tighten the plugs on each end of the drag link, 
and back plug off just far enough to install the cotter pin. This ad- 
justment must be tight enough so that there is no looseness. Install 
the cotter pins through the holes in the ends of the drag link shell 
and through the slots in the spring plugs to lock the adjustment. 

193, PITMAN ARM. 

a. Removal (fig. 147). Disconnect drag link from Pitman arm 
(par. 192 a). Remove nut and lock washer from end of cam lever 
shaft. Place bar behind Pitman arm up close to cam lever shaft and 
pry arm outward. Strike Pitman arm inward at stud end, to loosen 
arm on cam lever shaft. 

b. Installation (fig. 147). 

( 1 ) General. If the Pitman arm is not properly positioned on 
the steering cam lever shaft the extreme right and left turning po- 
sitions of the front wheels will not be equal. When the steering gear 
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is in mid-operating position and the front wheels are positioned for 
straight-ahead driving, it should be possible to connect the drag link 
to the ball on the end of the steering arm without making more than 
a slight change in the steering gear position. If this cannot be done, 
it will be necessary to remove the Pitman arm and replace it on the 
splined end of the steering shaft in the proper position. 
(2) Procedure. 

(a) Position Gear and Wheels for Straight-ahead Driving. Turn 
the steering gear to the right as far as possible and then to the left, 
counting the total turns of the steering wheel between the two ex- 
tremes. Turn the wheel back one-half of this total movement. Po- 
sition the front wheels for straight-ahead driving. 

(b) Attach Arm to Drag Link. Attach Pitman arm to drag link 
as described in paragraph 192 b. 

(c) Install Arm on Steering Shaft. Without making more than a 
slight change in position of gear and of front wheels, position arm on 
splined end of lever shaft. Make sure splines are properly meshed 
and install lock washer, nut, and cotter pin. 



a. Cab (figs. 1 and 149). Two types of cabs are provided. Some 
of the vehicles are built with a conventional closed cab which has a 
a driver's seat and one crew seat. The closed cab is equipped with 
a roof ventilator which admits fresh air through a filter screen and 
ejects foul air. The soft top cab, provided on some vehicles, has 
a removable fabric top, rear curtain, and side curtains (fig. 149). 

b. Frame. The frame is riveted construction. Attachments to 
the frame include the front bumper, front and rear pintle hooks, 
tandem unit brackets, winch cable idler roller shaft, towing cable 
roller bracket and cable sheaves, and winch cable brackets. 

c. Body (fig. 158). The ballast body, mounted on the frame to 
the rear of the winch, is a welded steel box with a hinged end gate. 
The body is supported on wooden sills. It contains two covered 
compartments for stowage of tools and equipment and two open 
compartments at the front end. Room is provided in the front 
compartment for carrying a spare tire. The purpose of the body 
is to carry ballast for improving the traction of the vehicle when 
towing the trailer with a maximum load as described in paragraph 12. 
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194. DESCRIPTION. 
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FIgiir* 149— Exterior of Soft Top Cab 



195. FRONT BUMPER. 

a. Deacription (fig. 150). The front bumper is riveted and 

bolted to the chassis frame in front of the radiator. The front cable 
rollers for the winch cable are bolted to the left side of the bumper, 
and the bumper is cut out so that the cable can be led through it. 

b. Replacement. Cut rivets which secure bumper to chassis 
{rame. Remove bolti. Position new bumper and install boltSi lode 
washers, and nuts. To rivet bumper in place, refer to highw authiHity. 

196. PINTLE HOOKS. 

a. Description of Front and Rear Pintle Hooks (figs. 151 
and 152). 
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(1) The ffOiit pintle hook atientbly is located on llie fttmt 

bottom crossmember channel assembly. The pintle hook is a forging 
machined to form a bolt end. The pintle hook assembly consists 
of pintle hook, latch, lock, and their related controlling parts, which 
as an assembly is free to turn on its axis and is withdrawn by re- 
moving the bolt nut. 

( 2 ) The rear pintle hook assembly is centrally located and bolted 
to the rear frame crossmember and consists of the following: pintle 
hook, housing lock, and latch with their related controlling parts, 
which as an assembly permits the free turning of the hook within 
the housing under compression spring tension. It is withdrawn by 
removing the bolt nut. 

b. Removal of Front and Rear Pintle Hooks (figs. 151 and 152), 

(1) Removal of Front Pintle Hook. Remove cotter pin 
from pintle bolt nut Remove nut Remove inner seat washer. 
Withdraw and remove pintle hook. Remove outw seat washar. 

( 2 ) Removal of Rear Pintls Hook. Remove cotter pin trcm 
pintle hook bolt nut. Remove nut. Remove inner seat washer. 
Withdraw pintle hook. 
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€• iMtallatioii of Front and Rear Pintle Hoeki (^[a. 151 
and 152). 

(1) INSTALLATION OP Front Pintle Hook. Position outer seat 

353 

Original from 
UWIVERSITY OF CALIFORNIA 



Google 



TM 9-768 
196-198 



Mainfenance lnsfrucfion$ 



washer on pintle hook bolt. Install bolt through support bearing. 
Install inner seat washer. Install nut. Install cotter pin. 

(2) Installation of Rear Pintle Hook. Position and enter 
pintle hook bolt through housing. Install seat washer. Install nut. 
Install cotter pin. 

d. Removal of Linkage. Remove brake rod yoke pin cotter 
pins and remove yoke pins at each end of rod. Pull rod out from 
vehicle. Remove yoke pins from two brake rods at the cross shaft 
levers. Remove cross shaft bracket mounting bolts, and lift out cross 
shaft bracket. 

e. Installation of Linkage. Place cross shaft assembly on frame 
crossmember and install mounting bolts, lock washers, and nuts. 
Position two operating lever brake rods on cross shaft levers, and 
install yoke pins and cotter pins. Position brake rod between park- 
ing brake lever and left cross shaft lever, and insert yoke pins and 
cotter pins. Place parking lever in released position. Adjust length 
of parking brake rod, if necessary, by disconnecting front end of 
rod from parking brake lever, loosening yoke jam nut, and turning 
yoke to lengthen or shorten rod to remove any slack. 



a. Description. The driver's seat and the crew seat each consist 
of a seat cushion, lazy back, and seat frame. The seats and lazy 
backs are covered with a removable fabric covering. 

b. Removal. Lift out seat cushion. Remove four cap screws 
which secure seat frame assembly to seat box. Lift out seat frame. 
Remove four bolts which secure lazy back. Lift out lazy back. 

c. Installation. Position lazy back on seat frame and install 

four cap screws. Position seat frame assembly within seat box. 
Install four attaching cap screws. Drop seat cushion into place. 

198. WINDSHIELDS AND CAB WINDOW, 
a. Windshields. 

(1) Description (fig. 153). In closed cab models, the right- 
and left-hand windshields are independently operated. Each frame 
is hinged at the top and swings outward and upward in an arc. 
Swing arms, one located at each side of frame, guide the windshield 
and fix it in any position within the arc by means of wing bolts. 

( 2 ) Removal (fig. 153). Disconnect two swing arms from frame 
bracket. Open windshield and remove two screws from each of two 
hinges. Remove windshield. 



197. SEATS AND CUSHIONS. 
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figure 153— Windshield 

(3) Installation (fig. 153). Position windshield to aline both 
hinges with screw holes. Install four screws. Position windshield 
to aline with two swing arms, one on each side, and install two screws. 

Ik Cab Window. 

(1) Description (fig. 154). " Cab models have a cab window in 
the center of the rear cab panel. The window is protected by a 
wire screen attached to the outside of the cab, 

(2) Removal (fig. 154). Remove attaching screws from screen 
and lift off screen. Pry e^e of window weatherstrip free of cab 
window opening and remove window. 

(3) Installation (fig. 154). Set cab window and weather- 
strip in cab opening. Pry rubber weatherstrip into position so that 
metal fits into groove in weatherstrip. Positioti window screen and 
install attaching screws. 
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199. WINDSHIELD WIPER ASSEMBLY. 

a. Description (figs. 155 and 153). The windshield wiper assem- 
bly consists of two air motor assemblies within the glove compart- 
ment, two wiper amis and extension aaiemblies each with detachable 
wiper blade, and two wiper Speed control valves located on the in- 
strument panel. 

b. Windshield Wiper Blade. 

(1) Removal (fig. 153). Turn wiper blade to position the hook 
for withdrawal from wiper arm hook. Withdraw wiper blade. 

(2) Installation (fig. 153). Position wiper blade hook to 
mate with hook in wiper arm. Turn wiper blade to lock in position. 



e« Wmdshleid Wiper Arm Assembly. 
( 1 ) Removal. Remove wiper arm nut. 



bly free from motor shaft. 



Pull wip^ arm assem- 
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Figure 1SS— Removing Windshield Wiper Motors 

(2) Installation. Position wiper anh estmmon on motor 

shaft. Install wiper arm nut. 

d. Wiper Motor Assembly. 

(1) Removal (fig. 155). Remove screws from cab header 
panel and lift out panel (fig. 9). Remove wiper arm assembly 
(subpar. c ( 1 ) above). Remove nut, outer spacer, and leather 
washer. Withdraw wiper motor. Disconnect air line. Remove 
motor. Remove inner spacer. 

(2) Installation (fig. 155). Attach air line to wiper motor. 
Position inner spacer. Position motor shaft through cab frame. 
Position leather washer and outer spacer over motor shaft. Install lock 
nut. Install wiper arm assembly (subpar. c (2) above). Install 
cab header panel and attaching screws (fig. 9). 

e. Windshield Wiper Control Valve. 

(1) Removal. Back out valve stem knob. Unscrew retainer 
collar dnd remove with valve stern knob. Disconnect two air lines 
from valve body. Push out and free valve body. 

(2) Installation. Position valve body through instrument 
panel. Connect two air lines. Position valve stem knob through 
retainer collar and into valve body. Tighten retainer collar, making 
adjustment for sufficient thread engagement with lock nut. 

357 . 



Digitized by ijOOSZlC 



Original from 
UiyiVERSITY OF CALIFORNIA 



TM 9-768 
200-201 



Mo/fifvnonce ln%frucfloii$ 



200. SHIELDS (fig. 41). 

a. Fuel Tank Shield. 

(1) Removal. Remove nuts from four strap end bolts. Re- 
move fuel tank mud shield (subpar. b (1) below). Lift off fuel 
tank shield. 

(2) Installation. Place fuel tank shield over fuel tank. 
Install strap end bolts through straps and step board. Install fuel 
tank mud shield (subpar. b (2) below). 

b. Fuel Tank Mud Shields. 

( 1 ) Removal. Remove screws which secure fuel tank mud 
shield to fuel tank shield. Remove nuts, bolts, and lock washers 
which secure mud shields to step board support. Lift off shield. 

(2) Installation. Position mud shield on end of fuel tank. 
Install bolts, nuts, and lock washers which secure lower end of mud 
shield to step board support. Install screws which secure mud 
shield to fuel tank shield. 

c. Battery Shields. 

(1) Removal. Remove floorboard and toeboard (par. 68 c). 
Remove battery shield attaching screws. Pull out battery shield 
from chassis. 

(2) Installation. Position battery shield over batteries. In- 
stall screws which secure shield. Install floorboard and toeboard 
(par. 69 n). 

201. FRONT FENDERS AND FENDER GUIDE. 

a. Description (fig. 156). The two front fenders are attached 
to the front bumper and to the frame side rails by means of brackets. 
Between the inner edge of the fender and the engine is a removable 
fender shield with vents for exhausting, from the engine compart- 
ment, the air blown back by the fan. A fender guide, to aid the driver 
in steering the truck in close quarters, is mounted on top of the right 
fender. 

b. Removal of Fenders. 

( 1 ) Remove Fender Shield. Remove screws which secure 
fender shield to chassis frame rail and clips which secure fuel oil 
lines. Remove bolts which secure fender shield to fender. Lift out 
fender shield. 

(2) Remove Fender. On right fender, remove screw which 
secures wiring harness clips to fender. Disconnect wires from 
blackout driving light. Loosen bolts in wiring clips and pull black- 
out driving light wires free. Remove nut, bolt, and lock washer 
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Figure 156— Front Fender— lasfalled 



which secure ground wire to fender. On right or left fenders, remove 
bolts, lock washers, and nuts which secure fender to front bumper. 
Remove wiring clips. Remove bolts which 8eciu*e fender to front 
and rear fender irons. Lift off fender. 

c. Installation of Fenders. 

(1) Attach Fenders. Place fenders in position. Install bolts 
which attach fenders to front bumper, and to fr<mt and rear fender 

irons. 

(2) Connect Wires. On right fender, connect blackout driv- 
ing light wires at connector. Install wiring clips. Install bolt, nut, 
and lock washer which attadi ground wire to fender. On right 
or left fender install wiring clips and wires to blackout marker lights* 

(3) Install Fender Shields. Position fender shields on frame 
side walls. Install screws, lock washers, and plain washers which 
secure shields to frame rails and to fenders. 

d. Replacement of Fender (^uide. Loosen upper lock nut 
and remove lower nut from fender guide. Lift guide from fisniiet. 
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Place end of new fender guide in hole in right fender. Position 
upper nut and position guide. Install lower nut and tighten. 

202. STEP BOARDS. 

a. Description (fig. 41). The step boards are located on each 
side of the truck between the front and rear wheels. They provide 
a step for entering and leaving the truck, and also support the bat- 
teries and fuel tanks. The step boards are attached to the truck 
by means of step board supports which are riveted to the chassis 
frame. 

b. Removal (fig. 41). Remove the fuel tank mud shields (par. 
200 b (1)). Remove the fuel tank shields (par. 200 a (1)). Re- 
move the battery shields (par. 200c (1)). Remove the batteries 
(par. 112 c). Remove the primary fuel filters (par. 72 c). Remove 
the fuel tanks (par. 71b). Remove the bolts securing the step 
boards to the step board hangers. Lift off the step boards. 

c. Installation (fig. 41). Place the step boards on the step board 
hangers and install the attaching bolts. Install the fuel tanks (par. 
71b). Install the fuel filters (par. 72 c). Install the batteries (par. 
112 c). Install the battery shields (par. 200c (2)). Install the fuel 
tank shields (par. 200a (2)). Install the fuel tank mud shields 
(par. 200 b (2)). 



203. RADIATOR BRUSH GUARD AND SHUTTERS. 



a. Description (fig. 150). The radiator brush guard is located 
directly in front of the radiator. It is bolted to the radiator top 
tank and to the radiator support crossmember. The shutter is a 
metal plate, located between guard and radiator, and sliding between 
two bolted and removable radiator side members. It is manually 
raised or lowered to block or expose radiator according to climatic con- 
ditions. 

b. Removal of Radiator Brush Guard (fig. 150). Remove four 
cap screws and four lock washers from guard at radiator support 
cross member behind bumper. Remove two cap screws, two plain 
washers, and two lock washers from guard at radiator tank top. Re- 
move guard. 

c. Installation of Radiator Brush Guard (fig. 150). Position 
guard between radiator crossmember and radiator tank top and aline 
bolt holes. Install four cap screws and four lock washers at lower 
ends and two bolts, two lock washers, and two plain washers at top. 

d. Replacement of Radiator Shutter. 

(1) Removal of Shutter. Remove radiator brush guard 
(subpar. b above). Remove eight cap screws and lock washers from 
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radiator side members. Lift out shutter. 

(2) Installation. Position shutter on radiator. Position each 
of two side members. Install eight lock washers and cap screws. 
Install radiator brush guard (subpar. c above). 



a. Description (figs. 30 and 153). The engine hood assembly 
provides a ventilated protective covering over the engine compart- 
ment. The center panel of the assembly is bolted at the ends to 
the cowl and to the radiator assembly. Two louvered side panels 
are hinged to provide access to either side of the engine. Hood 
braces are provided to hold panels in open position. The panels 
are held down by hood fasteners in closed position. 

b. Removal (figs. 30 and 153). Release hood fasteners. Lift one 
side of hood, and remove cotter pins and hood brace pins from upper 
ends of hood braces. Close hood. Remove brace pins on opposite side 
in similar manner. Remove hood to cowl bolts. Lift off lock 
strap. Remove hood to radiator bolts, and lift off lock strap. Lift off 
hood. Back off hood stay rod nuts, and unscrew stay rod from 
radiator. Remove nut at rear end of rod at rear of cowl. Pull out 
stay rod. 

c. Installation (figs. 30 and 153). Place nut on each end of 
radiator stay rod. Insert one end of rod in cowl opening, and 
thread other end into radiator assembly opening. Install nut on 
rear end of rod behind cowl, and take up on rear nut until radiator 
is supported rigidly by rod. Tighten jam nuts at each end of 
rod. Position hood, and install lock strap at front end of hood. 
Install hood to radiator bolts. Position lock strap at rear end, and 
install hood to cowl bolts. Open one side of hood. Install hood 
brace pins and cotter pins at upper ends of hood braces. Close 
hood and connect hood braces on opposite side in a similar manner. 
Latch hood with hood fasteners. 

205. CAB VENTILATORS. 

a. Description (figs. 153, 157, and 9). The closed cab is equipped 
with a door-type ventilator on each side and at the top center of the 
cowl. It is also equipped with an intake and exhaust ventilator 
located in the roof of the cab. The roof ventilator admits air 
through a filter screen and ejects foul air. There are two inside 
control doors under the ventilator. The forward door admits air 
and the rear one ejects it, when the vehicle is moving. 

b. Removal (figs. 157 and 9). 

(1) Intake and Exhaust Ventilator (figs. 157 and 9). Re- 
move two acorn nuts from twin control door assembly on ceiling 
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of cab. Free the control door assembly from cemented contact with 
ceiling. Remove rubber door and center gaskets. Free the out- 
side shell and exhaust pan assembly from cemented contact with 
cab top. Remove rubber mounting gasket. Remove filter retainer 
screws and washers and lift off filter. 

(2) Cowl Top Ventilator. Remove two bolts, nuts, and lock 
washers from hand lever control link. Remove two screws from 
lever bracket. Remove link and lever. Remove bolt, washer, and 
nut from bell crank. Remove four bolts, nuts, and washers from 
cowl door hinges. Remove door assembly. Disconnect drain hose. 
Remove screen assembly. 

(3) Cowl Side Ventilator. Close cowl door. Remove spring- 
tensioned telescope bolt. Remove two hinge pins and lift off 
ventilator door. 

c. Installation. 

(1) Intake and Exhaust Ventilator. Position filter in the 
outside shell and exhaust pan, and install retainer screws and washers. 
Apply cement to the rubber mounting gasket and attach it to the 
outside shell front edge. Apply cement to cab roof in area of mount- 
ing gasket and center gasket. Position outside shell assembly to 
cab roof. Cement the sponge rubber door and center gasket to the 
twin door assembly. Apply cement to ceiling in the area around 
door opening. Position twin control door assembly. Install at- 
taching acorn nuts and lock washers. 

(2) Cowl Top Ventilator. Install gasket and screen assem- 
bly. Connect drain hose. Position door assembly and install four 
bolts, nuts, and lock washers in door hinges. Install bell crank 
bolt, washer, and nut. Position link and lever. Install two screws 
in lever bracket. Install two bolts, nuts, and lock washers in hand 
lever control link. 

(3) Cowl Side Ventilators. Position ventilator door. In- 
stall two door hinge pins. Install spring-tensioned telescope bolt. 



a. Description (figs. 153 and 9). There are three rear view mir- 
rors; one on each cab door and one in the center of the cab header 
panel inside the cab. The rear view mirrors mounted on the door 
are mounted on telescoping arms. All swivel positions are adjust- 
able. The mirror inside the cab is mounted on a bracket and is 
fitted with a friction swivel joint. 

b. Removal (figs. 153 and 9). 

( 1 ) Side Rear View Mirrors. Remove four screws from sup- 
port bracket and lift off mirror assembly. 
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Figure 158— Reor View of Truck 

(2) Center Rear View Mirror. Remove two screws from 
mounting bracket and lift off mirror assembly. 

e. Installarion> 

(1) Side Rear View Mirrors. Position mirror assembly on 

cab door. Install four attaching screws. 

(2) Center Rear View Mirror. Position mirror assembly on 
cab header panel. Install two attaching screws. 

207. BALLAST BODY. 

a. Description (fig. 158). The ballast body, described in para- 
graph 194 c, is secured to the wood sills on the frame side rails with 
tie-down brackets which are bolted to the chassis frame rails and 
to the ballast body. 

b. RemavaL Disconnect the blackout, tail, and stop light cable 
connectors from the right- and left-hand tail and stop lights. Dis- 
connect the leads from trailer jumper socket assembly terminals. 
Pull wires bade out of ballast body. Remove ballast body tie- 
down bolts, lock washers, and nuts which attach tie-down brackets 
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to body and chassis. Attach a rope sling around body at front and rear 
ends. Raise body clear of chassis. 

0. Installation. Hoist body over chassis. Place wood sills in posi- 
tion on chassis side frame rails. Lower body in place and aline it 
on wood sills. Install tie-down brackets, bracket bolts, nuts, and 
lock washers. Connect blackout, tail, and stop light connectors. 
Connect leads to trailer jumper socket terminals. 



a. Description. The winch cable, which is led to the rear of 
the truck between the ballast body and chassis, is carried across 
horizontal rollers to prevent chafing the cable. A single horizontal 
roller is installed at the front under side of the ballast body, and 
an idler roller is installed on the top of the chassis frame at about 
the center of the body. Double horizontal towing rollers are in- 
stalled on the chassis frame rear crossmember to give the cable 
a bearing when it is led upward or downward. Two towing cable 
sheaves are also installed at the rear to allow the cable to be led 
to the right or left side of the truck. On the left rear corner of 
the chassis frame, a sheave is installed to allow the cable to lead 
forward along the left frame rail to the front bumper cable roller. 

b. Front Bumper Roller Asscnihiy (figs. 156 and 150). 

(1) Removal. Rotate front bumper roller pin and pull it out 
of bumper. Remove eight bolts, lock washers, and nuts securing 
front bumper roller support to the front bumper and left frame side 
rail. Lift out front bumper roller assembly. 

(2) Installation. Position front bumper roller assembly in 
roller support. Position roller support assembly to front bumper 
and left frame side rail. Install eight bolts, lock washers, and nuts. 
Insert front bumper roller pin through bumper, and secure pin by 
rotating. 

c. Towing Cable Roller Bracket Assembly, 

( 1 ) Roller. 

(a) Removal (fig. 159). Loosen lock nuts on roller bracket 
set screws. Loosen set screws, and drive roller shaft from bracket. 

(b) Installation (fig. 159). Position roller in bracket, and drive 
the shaft through bracket and roller. Tighten screws and lock nuts. 

(2) Bracket. 

(a) Removal (fig. 159). Remove nuts, lock washers, and bolts 
which secure roller bracket to truck frame. Pull roller bracket 
from truck frame. 
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Ffg«re 159— To wing Cable Roller Bracket AMsembly 

(b) imtsJlaiion. Position roller bracket assembly in truck frame,, 
Install attaching bolts, lock washers, and nuts. 

d. Cable Idler Roller Assembly. 

(1) Rbmovau Remove bracket bolts, lock washers, and nute. 

Lift off idler roller assembly. Remove cotter pin and washer at 
each end of cable idler roller shaft. Drive shaft out of roller and 
brackets. Remove roller^ 

(2) Installation. Place roller shaft in ix>ller. Install brackets 
on each end of shaft. Install washer and cotter pin at each end of 
roller. Position assembly on chassis and install mounting bolts, 
nuts, and lock washers. 

e. Ballast Body Roller Assembly. 

(1) REMOVAL. Remove bearing attaching bolts, nuts, and lock 
washers. Lift off roller assembly. 

(2) Installation. Position roller assembly on front of ballast 
body. Install bearing attaching bolts, nuts, and lock washers. 



Digitized by 



Google 



tu 



Original from 
UWIVERSITY OF CALIFORMA 



TM 9-768 
208-209 



AuxiUary Cquipmenf 



f. Towing Cable Sheaves. 

(1) Removal (fig. 159). Disconnect ballast body from chassis 
(par. 207 h). Raise rear end of body about 6 inches and block 
up underbody frame members. Remove cotter pin and nut from 
sheave bolt nut. Remove and pull out sheave. 

(2) Installation. Insert sheave in position under rear cross- 
member top channel. Insert sheave pin bolt. Attach nut and 
cotter pin. Lower body to chassis and install attaching bolts 
(par. 207 c). 



a. Description (fig. 160). The winch is mounted on brackets 
which are secured to the frame side rails between the cab and the 
ballast body. It is powered by the vehicle engine through power take- 
off, propeller shaft, and drive chain. A torque control mechanism 
automatically stops the engine when the cable pull becomes greater 
than 22,400 pounds, and a safety brake automatically holds the load 
until the engine is started again. The winch controls, an air clutch 
control, and a throttle control, are mounted at the left-hand end of 
the winch. 
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209. DESCRIPTION AND DATA. 



b. Data. 



Make 
Model 
Drive 
Cable: 



Gar Wood 
5M723B 
Power take-off 



Length : 



Model 980 



300 ft 
500 ft 
Vs in. 



Model 981 



Diameter 
Maximum pull: 



(First layer on drum) 
Winch capacity (normal) 
Worm reduction 
Diameter of drum 

Winding speed (1,000 rpm) with main transmission in 



22,400 lb 
40,000 lb 
30 to 1 



7 in. 



direct, first layer of cable 
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CABLE 

WINCH 
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BALLAST 
BODY 
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L. H. WINCH 

MOUNTING 
ANGLE 
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210. WINCH REMOVAL AND INSTALLATION. 

a. Removal (figs. 160 and 161). Remove cable (par. 213 b). 
Remove torque control (par. 215 b). Loosen lock nut which secures 
throttle control knob to tiirottle cable, and unscrew knob and nut 
from cable. Loosen lock nut which secures cable housing to control 
bracket. Unscrew cap, pull cable from bracket, and remove lock nut. 
Back off connector nuts which secure air lines to chitch control valve. 
Remove nut which secures clutch air line clips to winch frame, and 
lift clips from bolt. Remove nuts, lock washers, and bolts which se- 
cure control valve bracket to winch. Fasten air lines and throttle 
control, cable out of the way. Remove nuts, toothed kick washers, 
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and bolts which secure winch to winch mounting angles. Attach a 
chain sling around winch drum. Lift winch from vehicle, using 
wrecker or chain fall. 

b. Installation (figs. 160 and 161). Lift winch into position on 
vehicle and install nuts, bolts, and toothed lock washers which secure 
winch to winch mounting angles. Install torque control (par. 215 c). 
Position throttle control bracket and install bolts, lock washers, and 
nuts which secure control valve bracket to winch. Connect throttle 
control to clutch cylinder air line and throttle control to air reservoir 
air line, making sure that the inlet line from the check valve is con- 
nected to the inlet fitting on the control valve. (The inlet fitting on 
control valve is off-center.) Screw lock nut into cable housing, insert 
housing into hole in control bracket, and install cap. Tighten lock 
nut. Screw lock nut onto end of cable. Screw control knob onto cable, 
and tighten lock nut. Install cable (par. 213 c). 

211. WINCH SAFETY BRAKE BAND ASSEMBLY. 

a. Adjustment (fig. 162). 

( 1 ) General. The action of the brake band is such that brake 
will automatically apply enough drag to hold a load when the engine 
clutch is disengaged. When winch is reversed by power, the brake 
should allow the drum to turn. Test holding power of brake by hoist- 
ing a load and suspending it. Then start lowering the load and dis- 
engage engine clutch. If brake is properly adjusted, the load will not 
settle more than 2 inches. 

(2) Adjustment Procedure. Remove brake case cover. 
Loosen outer of two top brake check nuts and outer of two lower 
brake check nuts. Tighten inner of the top brake check nuts one-half 
turn. Jam the outer check nut against it to maintain location. With 
no load on the winch, wedge the rocker over with a piece of wood so 
that rocker holds contact at "C," figure 162. Use a screwdriver to 
hold spring spacer up into rocker as far as it will go. For proper ad- 
justment, the dimension "B," figure 162, which is the space between 
the spring spacer and the inner of two lower check nuts, is Vs inch. 
Tighten or loosen (whichever is necessary) lower brake check nut 
(outer) until this dimension is obtained. Then maintain location of 
lower brake check nut (outer) by jamming lower brake check nut 
(inner) against it. Remove piece of wood. Test brake. If brake does 
not stop the load and hold it, tighten inner of the two top check nuts 
one-half turn. Test brake again. Keep repeating this procedure until 
brake holds the load. 

b. Removal. Disconnect winch and move it back from cab to 
give sufficient clearance (par. 210 a). Remove outer of two upper 
brake check nuts and back off inner nut. Pry rocker off rocker pin 
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and at same time pry brake band off brake disk. Hold rocker spring 
to prevent it from flying off. 

c. Installation. Place brake band in position in brake case. 
Check to see that arrow on rocker arm points in same direction as 
rotation of disk when winch is pulling, or toward drum on this winch. 
Tap brake band over brake disk and rocker pin. When band is part 
way on, install rocker spring on rocker plain dowel and brake case 
plain dowel. Tap brake band into place. Install outer of two upper 
brake check nuts. Adjust brake band as instructed in subparagraph 
a above. 



a. Removal. Loosen set screws in collar and slide operating shaft 
free of brake lever. Remove cotter pin from brake band tight-end pin 
assembly and drive out pin. Slide brake band assembly from drum. 
Remove cotter pin from pin which connects brake lever to brake band 
assembly. Drive out pin and remove lever from brake band. 

b. Installation. Aline brake lever with brake band assembly, 
install pin, and secure with cotter pin. Slide brake band assembly 
onto drum. Aline long end of band with holes in winch frame, install 
tight-end pin, and secure with cotter pin. Aline brake lever collar 
with shaft bearings in winch frame. Drive shaft into position through 
collar and bearings, and tighten set screws in collar and collars on 
shaft. 

213. WINCH CABLE. 

a. Description (fig. 160). A Vg-inch woven wire cable (300- or 
500-ft) is carried on the winch drum. It is attached by a U-clamp 
at the left-hand end of the drum. The free end of the cable is spliced 
around a steel eye which is equipped with a clevis. 

b. Removal. Disengage jaw clutch. Pull out a sufficient length 
of cable to stake to the ground or otherwise secure. Leaving jaw 
clutch disengaged, drive vehicle slowly in a straight line until end 
of cable is reached. Stop truck, remove cable U-clamp, and pull 
cable free of winch drum and vehicle. See that cable does not kink. 
Store it in a clean dry place. 

c. Installation. Lay cable on ground straight out from rear end 
of truck. Thread end of cable through rollers and sheaves at rear of 
truck, over idler roller under center of truck, and under roller at 
front end of ballast body. Pass cable under drum, thread through 
hole in left end of drum, and press between clamp studs. Install 
U-clamp. Secure towing end of cable to front of a vehicle with driver 



212. WINCH BRAKE BAND ASSEMBLY. 



372 




Original ftonn 
UWIVERSITY OF CALIFORWIA 



TM 9-768 
213-214 





A— SWITCH AND BEARING 
SUPPORT ASSEMBLY 
B— ROCKER ARM 

ADJUSTING SCREW 
C—SWITCH PLUNGER 
D— SWITCH BOX ASSEMBLY 
E— TORQUE CONTROL SPRING 



F— NUT 
G— JAM NUT 
H— SPROCKET 
J— ROCKER ARM 
K— BEARING ASSEMBLY 
L— WINCH PROPELLER SHAFT 



RA FD 3214B2 



PIqmrm 143— Wtec* Torque Coafrol AuBmbly 



to guide it, and htep brakes lightly applied on second veliicie. Start 

engine of truck and engage winch controls so that cable will be 
slowly spooled (par. 15 c (6)). Guide cable into even layers with 
a steel bar or by hammering with a heavy soft-nosed hammer. If 
cable is dirty or dry, clean it with steel brushes and oil with engine 
oil as it fs wound <mto winch drum. 



214. WINCH SPROCKET. 

a. RemoTaL Remove chain. Remove screw and retainer washer 
which secure sprocket on worm shaft Tap qirocket from shaft Re- 
move key from sprocket. 

b. Installation. Slide sprocket onto worm shaft with key slots 
alined and install key. Install screw and washer on end of worm 
diaf t Install diain. 
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215. WINCH TORQUE CONTROL ASSEMBLY, 
a. Adjustment. 

(1) Adjust Torque Control Springs (fig. 164). Loosen nuts 
on torque spring studs. To increase torque pull (pull that can be put 
on the cMt before tiie torque control will itop the engine), tighten 
torque spring nirts, giving each no more than one-half turn at a time. 
To decrease torque pull, loosen torque spring nuts, giving no more 
than one-half turn at a time. In a new assembly the torque springs 
are properly adjusted from 22,400 pounds when tiie distance between 
the outside of the end spring washer and the torque assemMy main 
body is SViq inches. Tighten lock nuts after adjustments are made. 

(2) Adjust Torque Control Switch (fig. 164). Remove end 
of cable from bracket on rear of truck to make sure there is no ten- 
wm on torque control from cable (par. 15 c ( 1 ) ). Loosen lock nut on 
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rocker arm adjusting screw. Turn adjusting screw until the clearance 
between it and the switch plunger is Va2 i^^h when the roller on the 
torque end of rocker arm is in contact with torque control sprocket. 
Tighten lock nut. 

b. Removal. Remove link from winch chain and lift chain from 
sprockets (fig. 108). Remove nuts, bolts, and lock washers which 
secure torque assembly support to winch frame. Pull torque control 
assembly (fig. 163) from winch propeller shaft. 

c. Inslallalion. Position torque assembly support under winch 
frame and install bolts, lock washers, and nuts, but do not tighten 
nuts. Install chain on torque and winch drive sprockets. Slide torque 
assembly to left or right until chain has approximately Vi inch of 
slack. Tighten nuts to secure torque assembly support to winch 
frame. Adjust chain (par. 216). 

216. WINCH CHAIN ADJUSTMENT. 

a. General. A properly adjusted chain has approximately Vi-inch 
slack. 

b. Gross Adjustment (fig. 160). To tighten chassis remove one 
link. To loosen chain add one link. 

c. Fine Adjustment. For finer adjustment, loosen five bolts 
which secure torque control and bearing mounting plate to winch 
frame. (Do not loosen bolts holding bearing to mounting plate.) 
Slide torque control and bearing mounting to left or right until there 
is a slack of V2 inch in chain. See that sprocket of torque control is 
alined with sprocket on winch propeller shaft. Tighten bolts to secure 
mounting plate in position. 



a. Description (fig. 153). The fire extinguisher is a 1-quart, 
carbon-tetrachloride type hand-operated pump, mounted in a bracket 
in the cab between the seats. 

b. Removal. Pull top of extinguisher clear of bracket and lift 
out extinguisher. 

c. Installation. Place bottom of extinguisher in lower end of 
bracket. Push extinguisher back until handle is secured by bracket. 
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Section XXXVIII 
RADIO INTERFERENCE SUPPRESSION SYSTEM 

218. GENERAL. 



a. Purpose. Automotive electrical systems and ungrounded auto- 
motive parts broadcast radio waves which interfere with reception 
on nearby radios and enable the enemy to locate the vehicle with 
detecting instruments. This is overcome by a radio interference 
suppression system. 

b. Description. The radio interference suppression system on 
the vehicle consists of a condenser on the regulator, generator, and 
the starter burner coil. The condensers cut down radio interfer- 
ence without reducing the efficiency of the vehicle's electrical system. 



a. Description and Data. 

( 1 ) Description. A condenser is screwed into the terminal 
box of the generator regulator (fig. 83), and to the armature termi- 
nal shield of the generator. A condenser is attached to the coil of the 
starter burner assembly (fig. 58). All of these units are easily re- 
placeable. 



b. Replacement. 

(1) Unscrew condenser from regulator terminal box (fig. 83). 
Screw in new condenser. Unscrew condenser from generator arma- 
ture shield. Screw in new condenser (fig. 81). 

(2) Remove the starter burner housing (par. 82 b). Remove 
spark coil cover (fig. 56). Remove nut which secures condenser 
to coil. Remove wire terminal screw, and lift condenser wire from 
coil. Slide condenser out of bracket. Slide new condenser into 
bracket. Tighten nut on bracket. Install condenser wire on termi- 
nal screw and install screw in coil. Position cover on coil and install 
cover screws. Install starter burner housing (par. 82 b). 



a. Description. A bond strap is used to maintain an unbroken 
circuit between the radiator and chassis frame. The strap is 
connected to the lower left corner of the radiator and to the front 



219. CONDENSERS. 



(2) Data. 
Condenser (generator regulator) 
Condenser (generator) 



1883934 
N-1590 



220. BOND STRAPS. 
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bump>er adjacent to it. To insure good contact, a toothed lock 
washer is used between the bond strap and the metal to which it is 
attached. 

b. Replacement. Remove screws attaching each end of bond 
strap. Lift off bond strap and toothed lock washers. Position new 
bond strap. Install toothed lock washer between strap and metal 
to which it is attached. Paint or grease must be removed to in- 
sure a metal-to-metal contact. Install attaching screws. 



a. Description (fig. 165). The trailer service brake system is 
air-actuated and is operated in conjunction with the service brakes 
of the towing vehicle. Two air hoses are coupled to the towing 
vehicle air brake system; one for the service line, and one for the 
emergency line. Air is filtered and then passed to the relay-emergency 
valves, which serve as a relay station to speed up the application 
or release of the trailer brakes and also provide a means of auto- 
matically applying the trailer brakes in case the trailer becomes dis- 
engaged from the tractor. Two brake chambers at the front axles 
convert the energy of the compressed air into the mechanical force 
necessary to expand the front brake shoes against the brake drum 
and thus apply the brakes. Two cylinders perform the same function 
for the rear wheel brakes. A quick release valve releases the air 
pressure from the braking system when the brakes are released. A 
reservoir (fig. 166) provides a reserve of air to apply the brakes 
if the trailer should become disengaged from the towing vehicle. 

b. Data. 

(1) Service Brake. 

Type Internal expanding 

Power Air 

(2) Chambers. 

Mounting Rear crossmember of gear frame 

Manufacturer Westinghouse 



Section XXXIX 



TRAILER SERVICE BRAKE SYSTEM 



221. 



DESCRIPTION AND DATA. 



Model 
Size 



WAB 220899 
9 in. 
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(3) CvtlNDBRS. 

Mounting CentM* horizontal member 

Make Westinghouse 

Model WAB 220878 

Size 6 in. 

(4) Relay Emergency Valve. 

■Mounting Right horizontal member 

Make Westinghouse 

Model WAB 220353 

l&dMUtt fitting WAB 221087 

(5) Brake Linino. 

Mbke Bianhattan aabestot (moMed) 

Size 5% in. x 13% in. x Va in. 

Area — sq in. per shoe 74.25 in. 

Area — sq in. per axle 297 in. 

(6) Drums. 

Make Fruehauf 

Model 565126 

Size 12.255 in. x 5.560 ia 
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(7) Slack Adjuster. 



Make 

Model 

Body 



Westinghouse 



217900 
D-lV2-in. spline 



222. BRAKE CYLINDERS. 



a. Description (fig. 167). The brake cylinders are mounted at 
the center horizontal member and are connected to the rear brake 
shoes by a system of levers and rods. When brakes are applied, 
air from the relay emergency valves enters the cylinder behind the 
piston assembly, moving it forward. The push rod, moving forward 
with the piston, operates a lever to which it is connected. This 
movement is transmitted to the rear brake shoes through the 
rods and levers. A packing cup washer seals the piston in the 
cylinder. A filter is located in a port in the cover plate to filter 
the air drawn into the cylinder when the piston is moved back as 
the brakes are released. A one-way check valve is located in a 
port at the opposite end of the cylinder. A felt oiler is located under 
a special washer in the cover plate. 

b. Maintenance. 

(1) Test Cylinder for Leakage. Apply 60 pounds air pres- 
sure in cylinder; then use soapsuds around the cover plate bolting 
flange. If leakage shows, tighten flange bolts or replace gasket. 

(2) Test for Cup Leakage. Use soapsuds around cup. If 
test shows leakage, replace. 

(3) Clean Filter. Wash curled hair in kerosene, or replace 
with new hair. 

(4) Lubrication. Follow lubrication instructions in para- 
graph 22. 

c. RemovaL Remove the tubing nut on tubing connector from 
air line, which is coupled to front end of cylinder. Remove the 
clevis pin from cylinder push rod. Remove the four bolts which hold 
cylinder to cylinder mounting plate, and lift cylinder out. 

d. Installation. Mount cylinder in position and secure it to 
mounting plate with four bolts. Secure the cylinder push rod clevis 
to the lever by means of the clevis pin. Install the tubing nut on 
tubing connector from air line at front end of cylinder. 

223. SINGLE CHECK VALVE. 

a. Description. A check valve is mounted by means of an adapter 
in the forward end of each brake cylinder. A ball check within 
the valve is held against an orifice by a spring. The only main- 
tenance required is to keep the valve seat face free from dirt. 
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b. Removal. Unscrew the valve from the adapter; or, if the 
adapter unscrews, remove both valve and adapter from brake cylinder. 

c. Inslallalion. Screw the check valve onto the adapter, or screw 
both check valve and adapter into brake cylinder. 

224. BRAKE CHAMBERS AND SLACK ADJUSTERS. 

a. Description (figs. 168 and 169). A brake chamber is mounted 
adjacent to the spring assembly of each front suspension unit. The 
function of the brake chambers is to convert the energy of com- 
presMd air, cafning from the relay emergeficy valve, into the mediaiii* 
cal force necessary to expand the front brake shoes against the brake 
drums and apply the brakes. A push plate within the chamber is 
amneotttd to a push rod. A flexible diaphragm is mounted behind 
the push plate. Air pressure from the relay emergency valve enters 
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the chamber through a port behind the flexible diaphragm when 
brakes are appHed. The diaphragm moves forward, moving the 
push plate with its attached rod. The push rod is connected, through 
a system of rods and levers, to the brake cam. Thus, when the push 
rod is moved forward, the cam is turned and the brake shoes are 
expanded out against the brake drum. 

b. Adjustment (fig. 168). The stroke of the brake chamber push 
rod must be adjusted to keep it within the correct limits. The stroke 
should never be permitted to exceed 'inches; when the brakes 
are adjusted, the stroke should be as short as possible without the 
brakes dragging. This minimum stroke is usually about V4 inch, 
Adjustment is made by means of the slack adjuster. To adjust the 
length of the push rod stroke, place jack under spring bracket and 
jack up trailer until wheels clear the ground. Turn the slack adjuster 
adjusting nut in a clockwise direction until the wheels lock. Then 
turn the nut off until drag on the brake is eliminated. Make the 
same adjustment on all front wheels. 

c. Testing Diaphragm for Leaks. Apply the brakes. Paint the 
edge of the diaphragm with soapy water. If leakage is detected, 
tighten the bolts uniformly around the diaphragm until the leak 
disappears. (Never tighten the bolts to the point where the edge 
of the diaphragm starts to bulge, as this greatly weakens the 
diaphragm.) A defective diaphragm is indicated by air escaping 
around the brake rod when brakes are applied. In that event the 
diaphragm must be replaced. 

d. Brake Chamber Removal. Disconnect the tubing assembly, 
pull the clevis pin at the brake lever, and remove the two cotter 
pins and nuts which hold the chamber to its mounting bracket. 

e. Replacing Brake Chamber Diaphragm. Place the chamber 
in a vise and mark the edges for reassembly. Remove the bolts, 
nuts, and lock washers which secure the cover to the housing. Re- 
move the cover and diaphragm. Install a new diaphragm and 
again secure the cover to the housing with the bolts, nuts, and lock 
washers. 

f. Brake Chamber Installation. Mount the brake chamber to 
its bracket by means of the two nuts and cotter pins. Secure the 
clevis to the brake lever by means of the clevis pin. Connect the 
tubing to the brake chamber. 

225. BRAKE SHOES. 

a. Description (fig. 170). Two brake shoes operate within the 
brake drum in each wheel. They hinge on the anchor shaft and are 
operated by a cam, which is turned by linkage from the brake 
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Figure 170— •roire Shoes 

chamber when brakes are appHed. The cam forces the shoes out 
into contact with the brake drum. 

b. Brake Shoe Removal. Remove the tires, wheel, and brake 
drum from the axle shaft. Remove the four springs between upper 
and lower shoes. Lift the upper and lower shoes off the anchor shaft 
and cam. 

c. Brake Shoe Installation. It is essential that both upper and 
lower brake shoes should be replaced at the same time. Place a heavy 

coat of wheel grease on both the top and bottom side of cam and 
around the anchor shaft. Place the shoes on cam and anchor shaft, 
and couple the four springs to upper and lower shoes. Install the 
tires, wheel, and brake drum on the axle shaft. 



226. TRAILER AIR CONNECTIONS. 

a. Description. Two air hoses are provided at the frrnit end of 
the trailer; one for the service brake line, and one for the emergency 
line. Hose couplings are mounted on the forward ends of the hose. 
Dummy hose couplings are mounted on the sides of the drawbar and 
should be used whenever the hoses are not coupled to the towing 
vehicle, to prevent the entrance of foreign matter into the braking 
system. 
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b. Maintenance. Rubber packing rings which act as gaskets to 
seal coupled hose are mounted in the hose couplings. When these be- 
come worn or distorted, pry out old ring and push in new one. 



a. When air line tubing becomes kinked or damaged, cut out the 
damaged section and splice in a new one, using brass ferrule-type, 
3-piece union. 



a. Description (fig. 168). The quick release valve is mounted 
on the rear of the gear frame, adjacent to the right brake chamber. 
It functions to release the compressed air to the atmosphere when 
the brakes are released. When brakes are applied, compressed air 
from the relay emergency valve enters the cavity above the diaphragm 
of the quick release valve. The air pressure forces the exhaust seat 
of the diaphragm against the edges of the exhaust port, sealing the 
exhaust. The compressed air then passes through ports to the brake 
chambers to apply the brakes. When brakes are released, the spring 
forces the diaphragm and seat away from the exhaust port, releasing 
the air pressure in the brake chambers to the atmosphere. 

b. Testing for Leakage. Apply the brakes and cover the exhaust 
port with soapsuds. Leakage is caused either by dirt in the diaphragm 
exhaust valve seat or by a worn exhaust valve seat. Leakage caused 
by dirt may be remedied by cleaning the exhaust valve seat. How- 
ever, if leakage is caused by a worn exhaust valve seat, replace the 
entire valve assembly (subpars. c and cl below). 

c. Quick Release Valve Removal. Disconnect the tubing from 
the quick release valve. Remove cap screws which hold quick release 
valve in position. Lift off quick release valve. 

d. Quick Release Valve Installation. Mount quick release valve 
in position and install cap screws. Connect tubing to valve. 



229. RELAY EMERGENCY VALVE (figs. 167 and 171). 



a. Description. Two relay emergency valves are mounted on 
the right longitudinal frame member. They serve as a relay to speed 
up the application or release of the trailer brakes, and also provide 
a means of automatically applying the trailer brakes in case the 
trailer breaks loose while the vehicle is being operated. The function 
of the relay emergency valves is to operate so that the same air pres- 
sure will be delivered and maintained in the trailer brake chambers 
as that delivered by the brake valve on the truck. During normal 
operation, the relay emergency valve has three positions: applying, 



227. AIR LINES AND HOSE. 



228. QUICK RELEASE VALVE. 
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Figure 171— Relay Emergency Vofve— Removed 



holding, releasing. It also has an emergency position which is assured 

when there is a sudden drop in pressure in the trailer emergency line. 
This results in automatic application of the trailer brakes. 

b. Removal. Disconnect tubing from valve. Remove bolts and 
nuts which secure valve to frame and remove valve. 

c. To Replace Intake Diaphragm. With the valve held firmly 
in a vise, remove the top cover and spring by turning the hex on the 
cover. Lift out the diaphragm guide ring. Remove cotter pin, nut, 
and washer which hold the diaphragm to the guide. Lift out the 
diaphragm and replace. Secure the new diaphragm to the guide with 
washer, nut, and cotter pin. Install the diaphragm guide ring. Install 
the 8|Hilig and top cover. 
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d. To Replace Pressure Regulating Cap Diaphragm. With 

valve held firmly in a vise and pressure regulating cap up, remove 
pressure regulating cap, spring, and diaphragm. Remove stem lock 
nut. Lift diaphragm and diaphragm follower from stem. Install new 
diaphragm and install follower on stem. Install stem lock nut. Install 
assembly in position, and install pressure regulating spring and cap. 

e. To Replace Emergency Line Diaphragm. With valve held 
firmly in a vise and diaphragm cover body up, remove diaphragm 
cover body. Lift out strainer and spring. Remove cap nut. Insert 
screwdriver into slotted head of emergency valve and, with a wrench, 
remove diaphragm lock nut from the opposite end of valve stem. 
Pull out the valve stem from cap nut opening, and the diaphragm 
from opposite side. Clean the strainer and diaphragm in gasoline. 
Install a new diaphragm if necessary. Install the valve stem and 
diaphragm, and screw on the valve stem lock nut holding slotted 
head of valve with screwdriver. Install cap nut. Install spring and 
strainer and screw diaphragm cover body into place. 

f. Installation of Relay Emergency Valve. Position valve on 
frame and secure with bolts and nuts. Connect tubing to valve. 

g. Leakage Tests. 

( 1 ) With brakes released, cover exhaust port with soapsuds and 
look for bubbles. Leakage is caused by supply valve or intake 
diaphragm not seating properly. 

(2) With full pressure in the trailer reservoir, disconnect emer- 
gency line between tractor and trailer. Trailer brakes should apply 
automatically. This feature should be checked daily. 

(3) Cover emergency line hose coupling at front of trailer with 
soapsuds to check for leakage. Leakage is caused by emergency line 
diaphragm not seating properly. 



a. Description (figs. 172 and 173). Two air filters are mounted 
under a cover plate at the front of the trailer; one for the service line, 
and one for the emergency line. The filters are designed to remove 
dirt, water, and oil from the air, thereby increasing the life of the 
functional parts of the relay emergency valve. 

b. IVIainlenance. Filters should be drained by removing plug in 
bottom of filter (par. 22). Disassemble filter and wash in gasoline. 

c. Removal. Remove the four cap screws from the cover plate 
and lift off the cover plate. Disconnect the lines leading to the filters. 
Remove the bolts which hold the filter to the bracket. 



230. AIR FILTER. 
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d. Disassenihly. Remove the cap screws which hold cup to 
upper section of filter. Separate cup from upper section. Remove 
gasket. Remove cleaner seat and pull out cleaner. 
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e. Assembly. Install cleaner and cleaner seat in upper section. 
Install gasket. Secure cup to upper section with cap screws and 
washers. 

f. Installation. Mount filter in position with arrow on filter 
pointed toward relay emergency v&lves and secure with bolts. Con- 
nect lines to filters. Install cover plate and secure with four cap 
screws. 

231. CONTROLS AND LEVERS. 

a. Description (figs. 165 and 174). Brake chambers and cylin- 
ders are connected to brake shoes through rods and levers. All brake 
rods are held to the brake levers by means of a clevis and clevis pin. 

b. Removal of Rods. 

( 1 ) Remove the pin from the clevis to remove the rods, except for 
the four short rods which are attached to the cam brake arms. 

(2) To replace rod, remove the clevis pin; then holding the rod 
with a pipe wrench, turn the clevis off the rod. 

c. Installation of Rods. 

( 1 ) Install the rods in position and secure with clevis pins. 

(2) When installing the four short rods which are attached to 
the cam brake arms, be sure to install front and rear rods in correct 
location. Front rods have a ball washer welded to their extreme ends, 
whereas on rear rods the ball washer is 3Vs inches from the end. 

d. Removal of Brake Levers. 

( 1 ) Remove main brake lever by first removing cable; then dis- 
connect clevis pins and springs and remove lever. 

(2) Remove center brake lever by disconnecting clevis pins and 
spring. Remove lever. 

(3) Remove rear brake lever by removing nuts and bolts which 
secure lever to brake links. Remove clevises which connect brake 
lever to brake rods. Remove lever. 

e. Installation of Brake Levers. 

(1) Connect clevises to levers with clevis pins. 

(2) Secure springs to main and center brake levers. 

(3) Secure rear brake lever to brake links with nuts and bolts. 
Leave a %-inch gap between lever and link. 

f. Adjustment. Place a jack under the trunnion bracket and 
raise wheels clear of ground. Loosen the two jam nuts on front and 
rear brake rods and turn each nut about Vs inch. Using a pipe wrench, 
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shorten the brake rods by turning them in a clockwise direction. 
Shorten the rods until the wheels lock. Turn the brake rod back 
until all drag of shoe against brake drum is eliminated. Tighten jam 
nuts against clevis, and repeat the adjustment on the other side. 



a. Description (figs. 175 and 176). 

( 1 ) Two sets of hand parking brakes are provided, each operated 
by a handwheel. The handwheel located at the front center of the 
trailer operates the front brakes. The handwheel located at the 
front left corner of the frame operates the rear brakes. A dog 
engages the teeth of a ratchet on each handwheel to hold the brakes 
in the applied position until released. 

(2) On front brakes, a cable carried over two sheaves is wound 
on the handwheel shaft when brakes are applied. This cable op- 
erates over another sheave on a lever at each set of front brakes, 
which in turn are linked to the brake shoes at each wheel. Winding 
the cable thus rotates the levers to apply the brakes. The cable is 
anchored by means of a thimble and anchor plate. 

(3) On rear brakes, a chain carried through a guide is secured 
to the handwheel operating shaft and is wound around the shaft 
as brakes are applied. A cable secured to the chain is carried 
over two sheaves at the drop in the frame, around another sheave 
at the end of the main brake lever, and back to an anchor plate. 
Winding the chain thus pulls on the main brake lever to operate 
the levers and rods to the brake shoes in the rear wheels. 
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232. DESCRIPTION AND DATA. 



b. Data. 



( 1 ) Front. 
General design 
Cable: 



U. S. Quartermaster 



Length 
Diameter 
Pull test 



15 in. 
% in. 
1,000 lb 



(2) Rear. 
General design 



U. S. Quartermaster 



392 




Original ftonn 
UWIVERSITY OF CALIFORWIA 



Hofld forking froko SysfM 



TM 9-768 

232 



WHEEL 




THIMBLE 

Figure 175— Hand Parking Broke— Front 

O C 



RA PD 321454 



TO 
ANCHOR 
PLATE 

I 





SIDE 




\ VIEW 

[o \ 


) c 



%-IN. GAP- 




c=f>a 



TO CHAM ATUCHB) TO HAND OPERATING SHAFT 



RA n mm 



Fifaro 176— HflMf F«rltiif 0roft«— Jt«or 

Cable: 
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233. FRONT PARKING BRAKES. 

a. Cable. 

(1) Removal. Turn the front brake handwheel until all the 
cable is unwound from operating shaft. Loosen the hook bolts which 
hold cable to operating shaft. Remove the two cable clamps from 
rear end of cable, and pull cable out of sheaves and levers. 

(2) Replacement. Place cable hook bolt on operating shaft 
and tighten. Thread cable through sheave located in front left 
corner, then on through sheave located in rear left corner. Pass 
cable under brake lever and push rod on left side, and under brake 
rod on right side. Thread cable through right side sheave on brake 
lever, through front, and out at rear. Thread cable through sheave 
on lever on left side, starting cable through from rear of lever, out 
and around sheave, and out to front. Thread cable through cable 
thimble at anchor plate and tighten, using two cable clamps. 

b. Sheave Lever. 

(1) Removal. Remove cable clamps at rear end of cable at 
the anchor plate. Pull cable out of sheaves of right and left levers. 
Remove cotter pin and slotted nut from under side of lever. Tap 
down on lever to remove lever from anchor pin. 

(2) Installation. Install lever on anchor pin, and install 
slotted nut and cotter pin. CAUTION: Make sure right-hand lever 
is placed on the right side and left-hand lever is placed on the left 
side. Do not overtighten slotted nut on anchor pin; tighten nut so 
there is about Vs-inch up-and-down play. If nut is drawn up too 
tightly, free movement of lever will be hindered and a binding con- 
dition will result, which will retard guide release of both hand and 
service brakes. 

c. Operating Shaft. 

( 1 ) Removal. Uncouple cable by loosening hook bolt. Remove 
the cotter pin and flat washer from rear end of shaft and pull wheel 
and ratchet gear assembly out of mounting brackets. Remove set 
screw in handwheel, and tap handwheel and ratchet gear off shaft. 
Drive out square key from shaft. 

(2) Installation. Install square key, ratchet gear, and hand- 
wheel on shaft and secure handwheel to shaft with set screw. In- 
stall handwheel and ratchet gear assembly in mounting brackets, 
and secure with flat washer and cotter pin. Place cable hook bolt 
on shaft and tighten, 

234. REAR PARKING BRAKES, 
a. Chain. 

(1) Removal. Turn the rear hand parking brake wheel until 
all the chain is unwound from shaft. Remove the carriage bolt which 
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holds the end hnk to the shaft. Remove the two cable clamps from 
the rear end of the chain. Spread the cable thimble and remove it 
from the chain. Pull the chain out of the brake chain guide. 

(2) Installation. Thread the chain through the brake chain 
guide. Install the cable thimble and two cable clamps on the rear 
end of the chain. Secure the chain to the shaft with the carriage 
bolt. 

b. Cable. 

(1) Removal. Remove the cable clamps from the ends of the 
cable. Leave the cable thimbles attached to the anchor plate and 
brake chain. Pull the cable out of the two sheaves at the drop in 
the frame and from the sheave at the end of the main brake lever. 

(2) Installation. Unwind all of the chain from the shaft. 
Thread the cable through the cable thimble at the anchor plate 
and clamp into position, using two cable clamps. Thread cable 
successively through main brake lever sheave, upper and lower 
sheaves at the drop in the frame, and through thimble on chain. 
Pull the slack out of the cable, and install two cable clamps. 

c. Handwheel. 

(1) Removal. Remove the set screw in the handwheel and 
tap the wheel off the shaft. 

(2) Installation. Install the wheel on the shaft with the set 
screw flange down. Secure the wheel to the shaft by means of the 
set screw. 



235. DESCRIPTION. 

a. The trailer dolly consists of the gear frame and drawbar as- 
sembly (fig. 177). The gear frame is mounted under the front end 
of the main frame and swivels on a kingpin in the main frame. The 
drawbar assembly is mounted to the front of the gear frame. 



a. Description. The drawbar frame consists of two side angles 
reinforced with X-type reinforcing angles. A drawbar eye is located 
at the apex of the frame for attaching the trailer to the towing 
vehicle. Dummy hose couplings are mounted on the side angles to 
keep dirt out of the air lines when the trailer hoses are not con- 
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236. DRAWBAR ASSEMBLY. 
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nected to the towing vehicle. Two safety chains are attached to 
the gear frame and are secured to the towing vehicle when the 
trailer is being towed. 

b. Removal. Remove the cotter pins and hinge nuts. Drive 
out one bolt while holding the drawbar in up position to prevent 
hinge from binding. Slip a %-inch punch or bolt through hinge 
bracket from which bolt has just been removed to hold the bar up; 
then drive out the opposite bolt. Pull the punch or bolt from 
bracket, and lift the drawbar assembly out of the hinge brackets. 

c. Installation. Place the drawbar assembly in position at hinge 
brackets and install hinge bolts. Install hinge nuts and cotter pins. 

237. DRAWBAR EYE. 

a. Description. The drawbar eye is secured to the forward part 
of the drawbar and provides a means of securing the trailer to the tow- 
ing vehicle. Although the eye is spot-welded to the bracket for shipping 
purposes, the eye provides a swivel when this weld is broken for 
traversing uneven terrain. There is a bushing in the eye. 

b. Removal. Place a wooden horse under the drawbar at the 
eye end. Remove the cotter pin, nut, and flat washer. Cut the weld 
which holds the eye to the eye bracket, if this has not already been 
broken, and pull the eye out. 

c. Installation. Put a layer of standard chassis grease over the 
eye shaft and insert it in the bracket. Install the washer, nut, and 
cotter pin. 



Section XLII 
TRAILER LIGHTS SYSTEM 

238. DESCRIPTION. 

a. General (figs. 178 and 179). The trailer lights system consists 
of four blackout clearance lights, two combination blackout tail and 
stop lights, and necessary connecting conductors and junction boxes. 
The circuit is of the single-wire type with trailer frame serving as 
the ground conductor. A coupling socket located in the center of the 
front main frame member provides for connecting the trailer lights 
system to the current supply of the towing vehicle. During operation, 
a jumper cable runs from the trailer coupling socket to a socket on 
the towing vehicle. Trailer lights are controlled at towing vehicle. 
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Fuses to protect the trailer lights from excessive voltage are enclosed 
in a fuse box mounted on right main frame of the trailer above the 
front wheels. 



239. COUPLING SOCKET ASSEMBLY, 
a. Description and Data. 

(1) Description (fig. 180). The coupling socket is a four-con- 
tact socket. The contacts are enclosed in a plastic case, which is in 
turn enclosed in a steel cylindrical housing with mounting flange. The 
contacts and plastic case are secured in the housing by four bronze 
connecting screws and nuts at the base of the cylinder. A fiber plate 
over the outside base of the cylinder insulates the connecting screws 
from housing. This fiber plate is also marked to indicate how leads 
must be connected at receptacle. Only three of the poles are required 
for trailer circuit; the pole marked "BK" is not used. A steel shield, 
held in position by a stud located in center of base, protects con- 
nections from damage when installed. A cover assembly attached to 
the flange of the housing protects contacts and plastic case from dirt 
and foreign matter when jumper cable from towing vehicle is not 
installed. 

(2) Data. 

Manufacturer Warner 

Type 4-pole 
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figtfre 180— Conpliiig Socket OAcf Connecfions 

b. Removal of Coupling Socket Assembly* Remove trailer floor 
cover plate at frcmt of trailer frame. Remove shield plate from over 
lead comiectioiis at base of socket by removing nut and toothed lock 
washer. Remove nuts, washers, and clips and lift black lead from top 
connector screw (marked "TL") and yellow (or colored) lead from 
bottom connector screw (marked "SL"). Remove socket and socket 
cover, assemblies by rraioving nuts and lock washers from bolts which 
attach the assemblies to front frame crossmember. Lift sodeet and 
cover assembly from front of crossmember. Remove nuts, plain 
washer, and clip which attach short jumper. lead to connector screw 
marked "GR," and lift jumper from screw. 

o. Installation of Coupling Socket Assemhly. Attach ground 
jumper to stud marked "GR." The smaller lug connector on jumper is 
attached to ground stud. Insert ground wire and socket base through 
opening in center of frame crossmember with slot in plastic contact 
case down. Position socket cover assembly on socket flange with 
cover attaching bracket up and install bolts, lock washers, and nuts. 
Connect ground jumper to lower bolt toward right side of trailer. A 
plain washer is used between lug connector and lock washer. Con- 
nect yellow cable lead to stud connector marked and black 
lead to connector marked ^TL/* Install coupling riiield plate, toothed 
lock washer, and nut. Install trailer floor cover plate. 
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Figure 181— Combination Toil oncf Stop Light 

240. BLACKOUT TAIL AND STOPUGHTS. 
a. De8cripti<m and Data. 

(1) X>B9CRIPTION (fig. 181). Two oombination blackout tail and 

stoplights are mounted on trailer rear crossmember. The lens of each 
blackout tail light is designed to produce two beams. When a vehicle 
is following at a specified distance, these two beams will merge into a 
single highly visible beam. The tamps are soldered to the lens re* 
tainer, and the lens and filter are crimped to the retainer to form a 
complete unit. The lamp and lens assemblies are enclosed in a 
housing and cover assembly. Plug-in sockets are single contact 

(2) Data. 

Manufacturer K-D Lamp 

Model , KD-959-1-6 

Lamp 6 to 8 volt 

h. Removal and Installation of Lamp and Lens Assembly. 

(1) Removal. Remove cover attaching screws and pull cover 
from taillight housing. Pull lamp and lens assembly from socket 

(2) Installation. Insert lamp and lens assembly in socket 
Position cover on housing so that raised part of lens fits in openings 
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Fig9urm 182— Cteoro«c« Light Cover ond L#m ilfs««bly— ftemovtd 

lit cover. Install screws which hold cover in place. Tighten screws 
only enough to securely hold cover* 

e. Removal and Installation of Taillight Assembly. 

( 1 ) Removal. Attach a marked tag to cable leads to make sure 
leads will be connected to correct sockets when reinstalled. To facili- 
tate removing connections from sockets, remove lamp and lens as- 
semblies. Disconnect leads by removing plug Msemblies from so 
Remove taillight housing from trailer frame rear crossmember by 
removing attaching nuts and lock washers. 

(2) Installation. Position taillight housing assembly on rear 
crossmember, and install attaching lock waslms and nuts» Connect 
^lug-in" type connectors to sockets in housing. Install lamp and lens 
assembUes and housing cover. 



241. BLACKOUT CLEARANCE UCHTS. 
a. Description and Data (fig. 182). 

( 1 ) The clearance lights are mounted on the frame side mem- 
bers; two near the front, and two near the rear. They are so designed 
that, when illuminated, they will not be visible from above, but will 
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be visible for a short distance at approximately trailer level. The 
light assembly consists of a mounting base and a cover assembly. 
The lamp socket with lead is a part of the base which is attached 
to trailer side member. The lens and lens plate are held in the cover 
by two retaining plates. The cover to base attaching screws is pro- 
vided with under cuts which serve to hold the lens retaining plates, 
as well as to attach the cover assembly to the mounting base. The 
two rear lights have red lenses. The two front lights have blue lenses. 



b. Removal and Disassembly of Clearance Light Assembly. 
Loosen two slotted round-head screws and lift cover and lens assembly 
from mounting base. Remove lamp. Remove cover to base gasket. 
Remove tap and unsolder lead connection. Remove nuts and lock 
washers from slotted round-head bolts, and lift light mounting base 
from frame side member. Remove base to frame gasket. Remove 
lens and lens plate from cover by removing one of the lens retaining 
plates and lifting lens plate and lens from cover. 

c. Installation and Assembly of Clearance Light. Position base 
to frame gasket, and mount base on trailer side member. Install 
round-head bolts, lock washers, and nuts. Solder lamp lead to cable 
lead, and cover with rubber tape and friction tape. Install lamp in 
socket in mounting base. Position lens and lens plate in cover, and 
install lens retaining plates. Position cover to base gasket, and install 
cover assembly on base with attaching screws. 



a. Description (fig. 183). A fuse panel and cover is mounted on 
the right frame member above the front wheels near the front junction 
box. The fuse panel provides two rows of three fuses and fuse holders. 
Two fuses in each row are spares. Both leads of the coupling socket 
to junction box cable pass through the front junction box and to the 
fuse panel to provide for a fuse in each circuit before the current 
reaches any connections or other parts of either circuit. 

b. Removal of Fuse Panel. Remove cotter pins and wing nuts 
and lift cover from attaching studs. Disconnect all leads at panel by 
removing screws which attach lug connectors to fuse holders. Re- 
move front junction box cover. Remove nut and lock washer from 
stud bolt which attach both the fuse panel and junction box to trailer 
frame. Remove nut and washer from stud bolt located above junc- 
tion box and remove stud. Lift fuse panel from trailer frame and 
from leads. Remove panel gasket. 



(2) Data. 



Manufacturer 
Model 



K-D Lamp 



KD-541 



242. FUSE PANEL. 
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Figure 183 — Fuse Panel and Connections 

e. Installation of Fuse Pandl* Insert leads through gasket and 
fuse panel and install studs, lock washers, and nuts which attach fuse 
panel and front junction box to right frame member. Connect coup- 
fing todcet to juaetiofi txn ceble leads to fuse panel; yellow lead is 
connected to upper row of fuses and black lead to lower row. Con- 
nect fuse panel to junction box jumper leads. Install panel cover^ 
wing nuts, and cotter pins. 

243. JUNCTION BOXES. 

a. Description. Two junction boxes are provided for enclosing 
necessary cable lead connections. Threaded holes in the sides of the 
boxes are for attaching connectors through which cable leads are 
inserted, and to which conduit is attached by means of a conduit 
retaining clamp and screw. 

Ik RmMwal of Jonctidn Box. Remove junction box coven Re- 
move tape and unsolder lead connections. Loosen conduit retaining 
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Figure If4— CoMe CoMii#e#toM of Pntif JuBtflom Box 

xlamp screws and remove ccmduit and leads. Remove nut and washer 
which attach box housing to trailer frame. Loosen conduit connector 
lock nuts, and screw connectors out of box. 

c. Installation of Junction Box. Install connectors of type and 
in positions as required for front or rear junction box installation 
(figs. 184 and 185). Attach junctioii box to trailer frame. Insert 
cable leads through correct connector and with conduit in connector; 
tighten conduit retaining clamp screw. Install all cables. Solder 
together all leads having yellow, or colored, insulation and all leads 
having black insulation. Wrap soldered connections with rubbw 
tape and with friction tape. Install box cover. 

244. CABLES. 

a. Description. Cable assemblies consist of necessary wires en- 
closed in flexible conduit The insulation on all cable leads in the 
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Figure IBS — Cable Connections at Reor Junction Box 

dearance and taillight circuit is yellow, or colored. The inralatiofl 
on all cable leads in the stop light circuit is plain black. 

b. Removal of Cable. Disconnect cable leads at each end of 
cable. Disconnect conduit ends, and loosen all cable clamps along 
tim cable Lilt cabto from clampt and Ptmove hem trailar frame. 

e. Inttallatioii of Cable. Install cable tfiroui^ passages in 

trailer frame and in cable supporting clamps. Attach ends of conduit, 
and then tighten supporting clamp screws, BAake necessary cable lead 

connections. 



245. DESCRIPTION AND DATA. 

a. Description (fig. 186). The frame provides loading runways 
for the vehicle to be carried, supported by heavy cross and longitudinal 
members. Chock blocks are bolted to the runways to hUxk the 
k>aded vehicle. Ramps at the rear can be lowered for loading. 
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Anchor chains, turnbuckles, and hooks are provided for securing the 
loaded vehicle to the frame. An adjustable track guide is provided 
beside each runway. A three-piece cable trough is located between 
the runways. The forward section of the trough is welded to the 
frame members. The two rear sections are bolted in place. A tool 
and stowage compartment is located at the rear of the frame and is 
provided with a cover. A kingpin connects the forward part of the 
main frame to the gear frame. 

b. Data. 

Kingpin 5-in. diam. cast steel welded 



246. CHOCK BLOCKS. 

a. Description (fig. 186). Two chock blocks are secured at the 
forward end of each runway plate by clamp rods, one on each side to 
block the front of the loaded vehicle, and one on each side to block 
the rear. 

b. Removal. Unscrew the clamp rod wing nut, and unhook clamp 
rod from runway. Lift chock block off runway. 

c. Installation. Place chock block on runway against track of 
loaded vehicle. Secure to runway with clamp rods. Grease threaded 
end of clamp rod, and install wing nut. 

247. ANCHOR CHAINS AND SAFETY CHAINS. 

a. Description. Anchor chains, hooks, and turnbuckles are 
stowed in the stowage compartment at the rear of the vehicle. These 
are for the purpose of anchoring the load to the trailer. Hooks should 
be secured to the load and to bull rings on the trailer, and the chains 
tightened by means of the turnbuckles. 

248. TRACK (H IDES. 

a. Description (fig. 186). A track guide is bolted to the runway 
plate on each side of the trailer. These are adjustable for height 
and width. 
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b. Adjustment for Height. To change the adjustable track 
guides from high to low position, remove the three cap screws which 
hold guide to trailer runway and turn so that other side of angle is 
up. Extensions must be exchanged for those in the stowage compart- 
ment when the high guide is used. 

e. Adjustment for Wi<lth. Two rows of mounting holes on each 
runway provide for changing width between guides to accommodate 
different track widths. 



a. Description (figs. 186 and 187). A loading ramp is mounted 
at the rear of each runway. In stowed position these are swung up 
onto the runways and are secured to the trailer by means of hooks. 
In loading position, they are swung down to the ground and provide 
ramps for the loading vehicle to move up onto the trailer runways. 

b. Removal. Remove the trotter pins and nuts from the hinge 
plate bolts, pull the bolts, and lift out. 

c. Installation. Install the hinge plate bolts, screw on the nuts, 
and install cotter pins. 



a. Description (fig. 186). Two cable rollers are provided for 
carrying the cable from the tractor. The front roller is attached by 
means of brackets to the extreme front crossmember of the frame. 
A guard is mounted in front of it. The rear roller is mounted by 
means of brackets behind the front cover plate. 

h. Removal. 

(1) Front Cable Roller Guard. Remove the four hex bolts 
which secure the guard to the frame. Lift off the guard. 

(2) Front Roller. One of the brackets which holds the front 
cable roller is permanently attached. The other bracket is bolted in 
position. Remove the cover plate, and remove bolts and nuts which 
secure bracket. Support roller to prevent it from falling. 

(3) Rear Roller. Remove bolts which hold bracket to frame 
flange and lift out roller. 

c. Inntallation. 

( 1 ) Rear Roller. Install roller in position and bolt bracket to 
frame flange. 



249. RAMP ASSEMBLIES. 



250. ROLLER ASSEMBLIES. 
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(2) Front Roller. Install roller in position and bolt bracket 
in place. Install eovw plate. 

(3) Front Cablb Rollse Guard. Poeition guard and install 
four hex tx>lts whidi liold it in place. 



251. SHEAVES. 

a. Deeeription 186). INwo idieavee are mounted m bracteti 

at the forward end of the trailer. They carry the cable from the 
tractor when loading the trailer. 

b. Removal. Remove the cover plate. Remove cotter pin and 
nut from sheave bolt. Lift out bolt, and pull the sheave toward the 
rear and out of the bracket. 

c. Installation. Install the sheave in the bracket and insert the 
sheave bolt. Install the nut and cotter pin. Place the cover plate in 
poeition and eecure it with cap acrewi. 
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252. CABLE TROUGH. 

a. Description (fig. 186). A cable trough extends between the 
runways. The forward section is welded in position. The two rear 
sections are bolted in place and can be removed to provide access to 
the rear under construction. 

b. Removal. Remove the bolts w^hich hold the cable trough to 
the frame, and lift off the cable trough section. 

c. Installation. Place the cable trough section in position and 
bolt it to the frame. 



a. The trailer understructure is equipped with axle and trunnion 
assemblies on which the wheels and tires are mounted. The trunnion 
assemblies provide freedom of motion for the wheels so that they can 
oscillate and work, up and down as the vehicle passes over irregular 
terrain. Each front and rear understructure consists of a right and 
left axle and trunnion assembly. The right and the left axle and 
trunnion assembly parts are identical except for the brake shoe cams. 
The cams are designed for right or for left axle and trunnion as- 
semblies, and are not interchangeable; also, the front and rear cams 
are not interchangeable. Four wheels with brake shoe and drum 
assemblies are mounted at the front, and eight at the rear. Dual tire 
and rim assemblies are mounted on all wheels. 



a. Description (figs. 188 and 189). The front understructure is 
provided with a right and a left axle and trunnion assembly with 
four wheels and eight tires mounted in line across the front of the 
trailer. Two wheels are mounted on each axle with a trunnion beam 
supported between them. The ends of the trunnion beams have 
bearing surfaces so that the beams are free to oscillate. A recoil spring 
assembly is provided on each trunnion beam rear mounting bracket. 

b. Removal of Front Axle and Trunnion Assembly. 

(1) Lift Trailer. Using a spread chain, attach a hoist to bull 
rings located at front corners of trailler frame. Tighten hoist to lift 
tires off floor. 
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254. FRONT AXLE AND TRUNNION ASSEMBLY. 
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(2) Remove Tire and Rim Assemblies. Follow procedures out- 
lined in paragraph 257 h. 

(3) Rbmovb Hub and Whbu« Assbmbubs. VcXkm procedures 

outlined in paragraph 256 b. 

(4) Remove Brake Shoe Assemblies. Remove brake shoe re- 
turn springs, and lift brake shoe assemblies fnm brake cam shaft 
and brake anchor shaft. Remove wheel guard plate by sliding plate 

from brake and axle shafts. 

(5) Remove Brake Rod. Loosen jam nut at rod clevis, and screw 
brake rod from adjustment clevis (fig. 189). Remove jam nut from 
rod» and slide rod from cam lever. 

(6) Loosen Front Spring and Bracket Assembly. Place a 
jack under rear end of trunnion beam to support weight of beam and 
of spring and bracket assembly. Remove jam nuts and nuts from 
bolts which attach bracket assembly to gear frame. 

(7) Loosen Trunnion Front Bracket. Place a small A-frame 
under front end of beam to support beam after bolt is removed which 
attaches front bracket to mounting bracket. Remove cotter pin, nut, 
and washer and drive bolt from bracket and mounting bracket Lift 
trailer clear of trunnion brackets, and remove axle and trunnicm 
assembly from under trailer gear. 

c. Di8a88eml>ly of Front Axle and Trunnion AsHemhIy. 



( 1 ) Remove and Disassemble Spring and Bracket Assembly 
(fig. 190). 
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(a) Remove Bracket Assembly from Trurmion Beam. Remove 
cotter pin, nut, and washer and slide bracket assembly from trunnion 

beam. 

(b) Disassemble Spring and Bracket Assembly. Remove cotter 
pins, nuts, and bolts which hold spring and bracket assembly together. 

(2) . RSMOVS FlK>NT Bracket from Trunnion Beam (fig. 190). 
Remove cotter pin, nut, and washer, which hold bracket on beam and 
slide bracket off beam. 

(3) Remove and Disassemble Brake Camshaft (fig. 190). 
Slide camshaft and lever asitenibly from trunnion beam. Remove 
collar from shaft by loosening set screw in collar and slide collar from 
shaft. Install shaft and lever in an arbor press and press shaft from 
lever. Remove key from key way. NOTE: The catr^hait assemblies 
and anchor shaf ts can be removed by hoisting trailer and removing 
wtieel and brake shoe assemblies without removing entire axle and 
trunnion assembly from under trailer gear, 

(4) Remove Brake Shoe Anchor Shaft (fig. 190). Loosen set 
screws located below anchor shafts. Clean ends of idiaft and examine 

for burred or damaged conditions. Remove burs with a fine file. 
Drive shaft from beam in direction so that undamaged end of beam 
will pass through shaft hole in beam. 
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(5) Remove Axle Shaft (fig. 190). Remove axle shaft set 
screws located under trunnion beam and below axle. Clean and ex- 
amine axle for burs or damaged condition. Remove small burs with 
a fine file. Drive or press axle from trunnion in direction so that only 
undamaged end of shaft will pass through shaft hole in trunnion 
beam. If shaft is difficult to remove due to rusty condition in axle 
hole, apply heat to beam and remove shaft before beam is again cool 
and before shaft absorbs heat. 

d. Assembly of Front Axle and Trunnion. 

(1) Install Axle Shaft. Make sure shaft is free of burred or 
damaged conditions. Apply lubricant to shaft. Install shaft in hole 
in beam with set screw holes in shaft alined with screw holes in beam. 
Install and tighten set screws. 

(2) Install Brake Shoe Anchor Shaft. Install anchor shaft 
in machined hole in beam so that set screw holes in shaft are alined 
with screw holes in beam. Install and tighten set screws. 

(3) Assemble and Install Brake Shoe Camshaft. 

(a) General. Installation of a right-hand or a left-hand cam will 
result in an axle and trunnion assembly to be installed on same side 
of trailer as hand of cam. The cam assembly and installation pro- 
cedure is the same for either cam. 

(b) Assemble Cam Lever and Camshaft, Place key in shaft 
keyway. Install lever on shaft so that lever end offset is toward center 
of shaft. Tap lever on shaft and over key far enough to install collar. 
Position collar on shorter end of shaft so that set screw hole in collar 
is alined with countersunk hole in shaft and install set screw. 

(c) Install Brake Cam and Lever Assembly. Insert longer end 
of camshaft through beam camshaft bushing so that lever offset 
extends over top side of beam, and set screw in lever retaining collar 
is toward front end of beam. 

(4) Install Trunnion Front Bracket. Slide front bracket 
on front end of beam so that chamfered end of beam hole will be 
toward center of beam. Install washer, nut, and cotter pin. 

(5) Assemble and Install Spring Bracket Assembly on 
Trunnion Beam. 

(a) Assembly. Insert bolts through trunnion spring seat, and 
place seat and bolt assembly on bench with threaded ends of bolts 
up. Position large springs over spring guides on spring seat. Place 
trunnion mounting bracket on large springs. Install small springs. 
Compress springs and install nut and cotter pin. 

(b) Installation. Install the assembly on beam so that cham- 
fered end of beam hole is toward center of beam. Install washer, nut, 
and cotter pin which hold the assembly on beam. 
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e. Installation of Front Axle and Trunnion Assembly on Gear 
Frame. 

( 1 ) Position Trunnion Assembly Under Gear Frame. Place 
a support under gear frame on which front and rear end of axle 
trunnion will rest while brackets are being alined. 

(2) Attach Trunnion Front to Mounting Bracket. Lower 
hoist so that trunnion front bracket can be installed. Position trunnion 
bracket in mounting bracket, and install bolt so that threaded end of 
bolt is away from outside. Install washer, nut, and cotter pin. 

(3) Attach Spring and Bracket Assembly to Gear Frame. 
Place a jack under rear end of trunnion; lift and position spring seat 
to gear frame. Install bolts, nuts, and jam nuts which attach the 
assembly to gear frame. 

(4) Install Brake Rod. Slide brake rod through cam lever 
and screw jam nut on rod. Screw rod into adjustment clevis located 
on lever at rear of spring and bracket assembly. 

(5) Install Brake Shoe Assemblies. Slide wheel guard plate 
over trunnion shafts. Position brake shoes on cam and anchor shafts, 
and install shoe return springs. Install inside and outside shoe as- 
semblies. 

(6) Install Wheel and Hub Assemblies. Install inside and 
outside wheel and hub assemblies as explained in paragraph 256 c. 

(7) Install Tire and Rim Assemblies. Install inside and 
outside tire and rim assemblies as explained in paragraph 257 e. 
Remove jack and hoist. 



a. Description (fig. 191). The rear end of the trailer frame is 
supported on a left-hand and a right-hand axle and trunnion assembly. 
Each assembly is provided with two axles mounted in identical axle 
brackets. The axle brackets are mounted on a trunnion shaft with a 
rocker beam between them. The axle brackets are free to oscillate 
on the rocket beam shaft and to move up and down as the rocker 
beam oscillates on its axis. Two wheels with dual tires are mounted 
on each axle so that each assembly is provided with four wheels and 
eight tires. 

b. Removal of Rear Axle Trunnion Assembly. 

(1) Disconnect Brake Linkage. Remove bolt from brake 
lever and connecting link located below rear cable channel and in 
front of two center rear tires (fig. 195). 

(2) Remove Trunnion Bracket Shaft. 

(a) Lift Rear End of Trailer, Place a hydraulic jack under 
center of frame member to which axle trunnion assembly is attached, 
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Figure 192 — Rear Trunaion Moifnfiag Brocket and Shaff 

and lift frame enough to remove weight of frame from bracket shaft. 
NOTE: A hydraulic jack is used to provide control in lifting frame 
while removing trunnion shedt. The frame must be neither too low 
nor too hi^ which would cmm trwmhn bracket ahett to bmrf anef 
make removal extrematy difficult 

(b) Remove Bracket Shaft (fig. 192). Remove cotter pin, nut, 
and washer from each end of truimion bracket shaft and drive shaft 
out of mountins bracket and rockar beam. See NOTE, step (2) 
above. Adjust jadt to prevent ahaft from Innding. 

(3) Remove Axle Trunnion and Wheel Assembly. Using 
spread chain, attach a hoist to bull eyes at rear of frame. Lift frame 
enough to permit rolling the axle trunnion and wheel assembly from 
under frame. 

Dlsaaeemhly of Rear Axle and Truiiiioii Aeaemliiy. 
(1) Rbmove TncB Ann Whbbl AasBMBUsa. Attadi a hoist to 
trunnion rocker tx^acket and lift the assembly enough to remove tire 
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Pl§mrm 193— Jlock^r B%Qm OAd ilxit frockefs 

and wheel assemblies. To facilitate handling, remove tire and rim 
assemblies as explmned in paragraph 257 b before removing wheel 

and hub assemblies as explained in paragraph 256 b. 

(2) Disassembly and Removal of Rear Axle Brackets 
(figs. 191 and 193). 

(a) Remove Brake Utikaib. Remove cotter pin and pin whidi 
attaches adjustable rod end clevis to brake lever. Lift rear rod 
assembly from lever and out of rear brake cam lever. Loosen jam nut 
on front rod assembly, remove clevis and nut, and slide rod from front 
cam fafver (fig. 194). 

(h) Remove amf DiBaaeembie Brake Cmmahait (fig. 193). Loosen 
set screw in camshaft retaining collar, and remove collar from shaft. 
Slide shaft and lever assembly from axle bracket. Drive or press shaft 
from levert and remove key from keyway. Remove and disassemble 
cam s. 

(c) Remove Axle Bracket From Trunnion Shalt (fig. 193). Re- 
move cotter pin, nut, plain washer, and bronze spacer washer which 
hold axle bracket on trunnion shaft. Slide bracket from shaft, and 

spacer wariier located next to rocker beam. Remove 
both axle brackets. 

(d) Remove Anchor Shaft From Axle Bracket. Loosen set screws 
which hold anchor shaft in axle bracket, and drive or press shaft from 
bracket. 



(e) Remove Axte Shtdt From Axle Brmcket (fig. 193). Biake 
sure that axle is free of burs or damaged condition whidh will make 
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removal of axle difficult. If necessary, remove burs with fine file. 
Loosen set screws which hold axle in bracket, and drive or press axle 
from bracket in direction so that undamaged end of shaft will be 
forced through bracket. 

(3) Remove Trunnion Shaft From Trunnion Rocker Beam. 
Remove set screws which hold trunnion shaft in rocker beam. Exam- 
ine shaft for burred or damaged condition which will cause shaft to 
bind during removal. Using a fine file, remove burs. Press or drive 
shaft from beam in direction so that only undamaged part of shaft 
will be forced through shaft hole. 

cl. Assembly of Rear Axle and Trunnion Assembly. 

(1) Install Trunnion Shaft in Trunnion Rocker Beam. 
Make sure shaft is free of burs or damage that will make installation 
difficult. Apply lubricant to shaft and shaft hole in rocker beam. 
Drive or press shaft into shaft hole in beam so that countersunk holes 
in shaft will aline with set screw holes in beam. Install set screws 
which hold trunnion shaft in rocker beam. 

(2) Install Axle Shaft in Axle Bracket. Make sure axle 
is free of burs or damage that will make installation difficult. Apply 
lubricant to shaft and shaft hole in bracket. Drive or press axle shaft 
into hole in bracket, so that countersunk holes in shaft are alined with 
set screw holes in bracket. Install set screws which hold axle shaft 
in trunnion bracket. Install axle shafts in two trunnion brackets. 

(3) Install Brake Shoe Anchor Shaft in Axle Bracket. 
Insert anchor shaft in machined hole in bracket so that countersunk 
holes in shaft are alined with set screw holes in bracket. Install set 
screws which hold anchor shaft in trunnion bracket. 

(4) Install Axle Bracket on Trunnion Shaft. Place bronze 
spacer washer on trunnion shaft. Slide trunnion axle bracket on trun- 
nion shaft so that brake shoe anchor shaft end of bracket is toward 
rocker beam. Place bronze spacer washer on shaft next to bracket. 
Install plain washer, nut, and cotter pin which hold bracket on 
trunnion shaft. Install both axle brackets as explained above. 

(5) Assemble and Install Brake Shoe Cams. 

(a) General, Installation of a right-hand or a left-hand cam will 
result in an axle and trunnion assembly that must be installed on 
same side of trailer as hand of cam. 

(b) Assemble Cam and Lever. Place key in key way and install 
lever on shaft so that bend in lever is toward long end of shaft from 
keyway. Aline set screw hole in shaft with screw hole in lever, and 
install set screw which holds lever in place on shaft. 

(c) Install Cam and Lever Assembly. Make sure the axle shaft 
brackets and rocker beam are all positioned above trunnion shaft. 
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Install camshaft in camshaft hole in axle bracket so that cam lever 
it on same mdm of assembly at tnuinioii bfake Itver hnduit on rodcer 
beam. Inttall raftaining collar mi end of cam c^potite lever to tiiat 

set screw hole in shaft is alined with screw hole in collar, and tif^ten 
set screw. Install both cam and lever assemblies* 

(6) Install Brake Linkage. 

(a) General, Arrangement of rear trunnion front and rear brake 
rods is dependent upon "hand" of cam that has been installed in axle 
brackets. The cam levers are always toward center of vehicle when 
the attembly it inttalled, and the trunmon astembly will be on same 
tide of vehicle as "hand" of cam. XJmng the above facts as a guide, 
front and rear of axle and trunnion assembly are best determined by 
picturing the assembly as installed in trailer. When a right-hand cam 

' is installed, cam lever is on left side of axle bracket in which it is in- 
stalted* When a left-hand cam is installed, cam lever is on right mde 
of aade bracket in which it is installed. 

(b) Imtall Brake Rods. Insert threaded end of front rod through 

' front cam lever, screw jam nut onto rod, and screw rod into clevis. 
Insert ball end of rear rod into rear cam lever, and position clevis of 
each rod on trunnion brake lever. Install pin, washer, and cotter pin. 
NOTE: If lever waa removed from t^acket on rocker beam during 
dkasaenMy, install lever on moanUng stud so thai short end ot lever 
is toward rocker beam. 
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(7) Install Brake Shoe Assembly. Slide wheel guard plate 
onto thaftt. Imtall one raturn spring at am end and cMie ntum 

spring at stationary end of shoe assembly. Install shoes on cam and 
anchor shafts, and install rest of brake shoe return springs. Install all 
brake shoe assemblies. 

(8) Install Wheel and Hub Assembly. Follow instructions 
in paragraph 256 c • 

(9) IHSTALL Tm AMD RiM AsttMBLiES, Folkm insbiicticMit in 
paragraph 257 e. 

e. Installation of Rear Axle and Trunnion Assembly. 

(1) Aline Bracket Shaft Holes. Position trunnion and wheel 
assembly under trailer. Lower hoist to rest frame on hydraulic jack 
to provide bett^ control in raising or lowering frame. Raiie m kmm 
frame, and shift trunnion assembly to aline shaft holes. 

(2) Install Bracket Shaft. Install plain washer, nut, and 
cotter pin on one end of shaft. Make sure shaft is free of burred or 
damaged conditions which would make installation difficult. Insert 
shaft in rocker beam and mounting bracket hc^es. Drive shaft tluroi:^ 
and install plain washer, nut, and cotter jHn on inside end of shaft. 
Remove jack and hoist. 

(3) Connect Brake Linkage. Install bolt, washers, and nuts 
which attach trunnion brake lever to brake line located under rear 
cable through and in front of rear inside wheels. 
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256. WHEELS. 

a. Description and Data. 

(1) Description. Four wheels are mounted on the front axles, 
and eight on the rear. Two tires are mounted on demountable rims 
on each wheel (fig. 195). Brake drums are bolted to each wheel. 
Each wheel is mounted on two tapered roller bearings. 

(2) Data. 

Make Fruehauf 

Model 565002 

Size 15 in. dual 

b. Removal of Wheel and Hub Assembly. 

(1) Remove Inner and Outer Tire. Follow instructions in 
paragraph 257 c. 

(2) Remove Wheel and Outer Bearing Cone. Remove hub 
cap by removing cap screws and lock washers which attach cap to 
hub. Remove gasket. Remove cotter pin and axle nut, using axle nut 
wrench. Pull washer off axle. Pull wheel out 1 or 2 inches to start 
bearing cone off axle. Push wheel back on axle and remove bearing. 
Slide wheel from axle. Remove brake shoe spacer from axle. 

(3) Remove Inner Bearing Cone (fig. 196). 

(a) Remove Grease Retainer. Remove cap screws which attach 
retainer plate to brake drum of wheel hub; remove plate and felt 
gasket. 

(b) Remove Inner Cone. Remove inner cone assembly from 
bearing cap. 

(4) Remove Brake Drum From Wheel. Remove cap screws 
and lock washers which attach drum to wheel and remove drum. 

(5) Remove Bearing Cups From Wheel Hub. CAUTION: 
Do not remove bearing cups unless cups are cracked, chipped, or 
rough. If bearing cup becomes loose in the hub, replace the hub. 
Place wheel on floor. Using a short brass bar, drive cup out. Alternate 
driving from one side of cup to the other will prevent cocking of cup 
in cup bore. 

e. Installation of Wheel and Hul> Assembly. 

(1) Install Bearing Cup. If cups were removed during dis- 
assembly, place wheel in a hydraulic press with cup bore in wheel 
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figure 196— WfcMi H«b Olid Drum 

up. Pbfitioii cup in bora lo Hmt larfe diameter of cup is up. Place 
a sleeve drift cm bearing and under press ram, and press cup into bore 

in hub. 

(2) Attach Brake Drum to Wheel. Place drum on inside of 
wheel and aline cap screw holes. Install lock washers and cap screws 
which attach drum to wheel 

(3) Install tmnoBt Bbaiono Comb, Pack cone assembly with 
lubricant. Place bearing in hub inner bearing cup, and install felt 

gasket and retainer plate. 

(4) Install Wheel on Axle. Make sure brake drum spacer 
is installed on axle with larger end of spacer toward wheeL Slide 
ifi^ieel and drum and bearing assembly into position on aide. Padc 

outer bearing cone with lubricant (par. 22) and place on axle and 
in outer cup in wheel hub. Install washer and nut and adjust wheel 
bearing as explained in step ( 5 ) below. 

(5) Adjustment of Wheel Bearing (fig. 197). Using wheel 
bearing nut wrench, tighten nut until wheel drags when turned by 
hand. Loosen nut on third turn and install cotter pin. 
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(6) Install Hub Cap. Position gasket and hub cap on wheel 
hiib^ and install cap screws which attadi ciq^ to faalx 

257. TIRES- 

a. Description and Data. 

(1) Description. Tires are conventional casing and tube as- 
semblies of qrnth^c inaterials and rubber. Twenty-six are provided, 
twenty-four being required to operate the trailer while two are held 

in reserve as spares mounted on carriers. Spares are carried under 
the cable trough, secvu-ed in place by a clamp. 

(2) Data. 

Sim 8.25 x15—14 ply 

Quantity 24 mounted 

2 spares 

Air pressure 75 pounds 

Spacer 

Diameter 15 in. 

Width 3 in. 

Rims 15 in. x 7 in. 

h. Removal of Tire and Rim Assemblies From Wheel. 
(1) Lift TnB Clbar of Onotmo. Raise front tires by placing 
jade under front trunnion spring and bracket assembly, and jack up 
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trailer until tires to be removed are clear of ground. Raise rear tires 
by plactng jade undar aade shaft bracket and jadk trunmoii tiiitil tiie 
is dear of groiuiiL 

(2) Remove Tire and Rim Assemblies. Using tire wrench, 
remove nuts which hold rim lugs in position. Tap lugs with a light 
hammer to loosen them from studs; lift lugs from studs. Pull tire 
and ritii from whaeL Tap spacer band off wheels and rraiove inner 
tire and rim assembly (fig. 198). NOTE: // rear inner tires require 
removal, remove the rear cable trough section located above rear inner 
tires. 

c. Removal of Tire From Rim. 

(1) Remove Lock Ring (fig. 199). Place tire on floor with lock 
ring up. Remove valve core from vahnt stem, and permit all air to 
escape from inner tube. Loosen removable ring by tapping around its 
circumference. Insert a tire tool under lock ring and pry down on re- 
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movable rim. Stand on tire tool to hold removable rim away from 
lock ring. Insert another tire tool in dot on lock ring. Pry end of 
ring out of groove and over edge of rim. Continue to pry ring from 
groove until ring is free enough to remove by hand. Remove lock 

ring and removable rim. 

(2) Remove Tire From Rim. Insert a tire tool through valve 
stem slot in rim, and pusb valve item out of slot and bade ialo tiM« 
Lift tire from rim. Remove tire rim flap from valve stem and casing. 
Remove inner tube from casing. 

d. Repair of Tubes. The inner tubes are of synthetic material 
and must be vulcanized, using materials intended for repair of this 
type of tube. Do not attmnpt to repair tubes using cold patch netiiods. 

e. Installation of Tire on Rim« 

(1) Place Inner Tim In Casino. With all air out of inner 
tube, place tube in casing. Insert valve stem through tire and rim 
flap, and install flap in casing. Install a new valve core in valve stem, 
and inflate tube enough to cause tube to straighten up within casing. 
Do not inflate tube enough to spread casing and interfere with in- 
stallation of tire on rim. 

(2) Install Tire on Rim (fig. 200). Place rim on floor with 
lock ring groove up. Lay tire on rim with valve stem pointing up and 
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Figure 200 — fiisfoilJAg Tire oa ftim 



so that valve stem can be inserted through slot in rim. Permit only 
curved end of stem to extend through rim so that bead of tire under 
stem is not held too far down on rim. Lift side of tire near valve stem 
as high on rim as stem will permit, and hammer inside edge of lower 
tire bead opposite valve stem to force bead over edge of rim. When 
lower tire bead passes over edge of rim, the tire will drop onto rim. 
Pull valve stem entirely through slot. Tap plates welded on each 
mde of stem slot to center velve stem in riot Ched^ flap at slot to 
determine if flap is bent or folded at valve stem. If necessaryi insert 
tire tool through slot to correct folded condition of flap. 

(3) Install Tire Retaining Rings. Place removable rim on 
tire witii curved surface down. Insert a tire tool in rim groove aiid 
over removable rim. Pry one side of removable rim down while hold- 
ing opposite side of rim down by standing on it. Insert end of lock 
ring in groove, and hammer around circumference of rim to force rim 
into groove.' 

(4) INPLATB Tool CAUTION: PtiM to inHating tin, dmek 
lock ring to make sure ring is properly seated in lock ring groove. Rap 
two small chains, equipped with grab hooks, around tire and rim at 
two different places. This will eliminate tlie possibility of an acci- 
dent^ should Ihe lock ring let go during inflation. Inflate tire to 75 
pounds pressure. 
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f . Installation of Tires on Wheel. Position inner tire on wheel 
with valve stem pointing toward wheel hub and located in slot in 
brake drum. Place tire spacer oil wheel, and position outer tire and 
rim assembly on wheel with valve stem pointing inward or toward 
wheel hub (fig. 198). Place tire lugs on studs and install nuts on 
lugs. Nuts must be tightened evenly by alternately tightening lugs 
locttted on opposite sides of the wheel Lower tire to floor end remove 
jade. If rear inside tires have been replaced, install rear cable trough. 

258. SPARE TIRES. 

a. Description (fig. 201). Two spare tires are carried beneath 
tile cable trough. ¥IHndies are prodded to raise and lower the spare 

tires, and are operated by the tire wrench. Tires are held in place by 
a clamp, which is secured by bolts when the tire is raised into position. 

b. Removal. Remove the mounting bolts from the clamp. With 
the wheel wrench, operate the ratchet of the tire winch and lower the 
tire. Remove the tire from the damp. 

e. Installation. Install the tire on the clamp. Witii Urn wheel 

wrench, operate the winch ratchet to raise the tire. Secure the tire 
in place by installing clamp bolts through clamp and winch plate. 



Digitized b. 



Google 



429 



Original from 
UWIVERSITY OF CALIFORWIA 



TM 9-768 
259-260 



Shipment ofld Llmlfed Sforoge 



APPENDIX 



Section XLVI 
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259. GENERAL INSTRUCTIONS. 



a. Preparation for domestic shipment of the vehicle is the same, 
with the exception of minor added precautions, as preparation for 
Hmited storage. Preparation for shipment by rail includes instructions 
for loading the vehicle, blocking necessary to secure the vehicle on 
freight cars, and other information necessary to prepare the vehicle 
properly for domestic rail shipment. For more detailed information 
and for preparation for indefinite storage refer to AR 850-18 and 
FM 9-25. 

260. PREPARATION FOR LIMITED STORAGE OR DOMES- 
TIC SHIPMENT. 

a. Vehicles to be prepared for limited storage are those ready for 
immediate service but not used for less than 30 days. If the vehicles 
are to be indefinitely stored after shipment by rail, they will be 
prepared for such storage at their destination. 

b. If the vehicles are to be placed in limited storage, take the 
following precautions. 

(1) Lubrication. Lubricate the vehicles completely (par. 22). 

(2) Cooling System. If freezing temperature may normally be 
expected during the limited storage or shipment period, test the 
coolant with a hydrometer and add the proper quantity of anti- 
freeze compound (par. 18 e), to afford protection from freezing at 
the lowest temperature anticipated during the storage or shipping 
period. Completely inspect the cooling system for leaks (par. 88). 

(3) Batteries. Check battery and terminals for corrosion and 
if necessary, clean and thoroughly service battery (par. 112 b). 

(4) Tires. Clean, inspect, and properly inflate all tires (par. 
186). Replace with serviceable tires, all tires requiring retreading or 
repairing. Do not store vehicles on floors, cinders, or other surfaces 
which are soaked with oil or grease. Wash off immediately any oil, 
grease, gasoline, or kerosene which comes in contact with the tires 
under any circumstances. 

(5) Road Test. The preparation for limited storage will include 
a road test of at least 5 miles, after the battery, cooling system, lubri- 
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cation, and tire services have been made, to check on general con- 
dition of the vehicles. Correct any defects noted in the vehicle 
operation, beforfe the vehicles are stored, or note on a tag attached 
to the steering wheel, stating the repairs needed, or describing the 
condition present. A written report of these items will then be made 
to the officer in charge. 

(6) Fuel in Tanks. It is not necessary to remove the fuel from 
the tanks for shipment within the United States, nor to label the tanks 
under the Interstate Commerce Regulations. Leave fuel in tanks ex- 
cept when storing in locations where Fire Ordinances, or other local 
regulations, require removal of all fuel before storage. 

(7) Exterior of Vehicle. If time permits, remove rust from 
any part of the vehicle exterior with flint paper. Repaint painted 
surfaces whenever necessary to protect wood or metal. Coat ex- 
posed polished metal surfaces susceptible to rust, such as chains 
and cables, with medium grade preservative lubricating oil. Close 
firmly all cab doors, windows, and windshields. Leave rubber mats, 
such as floor mats, where provided, in an unrolled position on the 
floor, and not rolled or curled up. Equipment, such as pioneer and 
truck tools, tire chains, and fire extinguishers, will remain in place 
in the vehicle. 

(8) Inspection. Make a systematic inspection just before ship- 
ment or limited storage, to insure all above steps have been covered, 
and that the vehicles are ready for operation on call. Make a list of 
all damaged or missing items and attach it to the steering wheel. 
Refer to Bef ore-operation Service (par. 27). 

(9) Brakes. Release brakes and chock the wheels. 

c. Inspections in Limited Storage. Vehicles in limited storage 
will be inspected weekly for condition of tires and batteries. If water 
is added when freezing weather is anticipated, recharge the batteries 
with a portable charger or remove the batteries for charging. Do not 
attempt to charge the batteries by running the engine. If freezing 
temperature is expected, add the proper quantity of antifreeze com- 
pound to cooling system (par. 18 e) to afford protection from freez- 
ing. Look for evidences of vandalism, tampering, etc. 



261. LOADING AND BLOCKING FOR RAIL SHIPMENT. 



a. Preparation. In addition to the preparation described in 
paragraph 260, when ordnance vehicles are prepared for domestic 
shipment, the following preparations and precautions must be taken: 

(1) Tires. Inflate tires from 5 to 10 pounds above normal 
pressure (pars. 186 and 257). 
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(2) Batteries. Disconnect the batteries to prevent their dis- 
charge by vandalism or accident. This may be accomphshed by 
disconnecting the positive lead, taping the end of the lead, and tying 
it back away from the battery. 

(3) Exterior. Cover the body of the vehicle with a canvas 
cover, if available. 

(4) Marking Cars. All cars containing ordnance vehicles must 
be placarded "DO NOT HUMP." 

b. Placing Vehicles on Cars. 

(1) Types of Cars. Ordnance vehicles may be shipped on flat 
cars, end door box cars, side door cars, or drop end gondola cars, 
whichever type is most convenient. 

(2) Facilities for Loading. Whenever possible, load and unload 
vehicles from open cars, using permanent end ramps and spanning 
platforms. Movement from one flat car to another along the length of 
the train is made possible by crossover plates or spanning platforms. 
If no permanent end ramp is available, an improvised ramp can be 
made from railroad ties. Vehicles may be loaded in gondola cars 
without drop ends by using a crane. 

(3) Brake Wheel Clearance. If flat cars are used, position 
the vehicle with a brake wheel clearance of at least 6 inches (A, 
figs. 202 and 203). Locate the vehicles on the car in such a manner 
as to prevent the car from carrying an unbalanced load. Apply the 
truck brakes and place the transmission in low gear. 

c. Securing Vehicles. In securing or blocking vehicles, three 
motions, lengthwise, sidewise, and bouncing, must be prevented. Two 
methods for blocking vehicles on freight cars (figs. 202 and 203) 
are given below. NOTE: All wheel blocking must be located against 
the outside wheel of the multiple wheels. 

(1) Truck. 

(a) Method 1 (fig. 202). Obtain eight blocks (B). Locate one 
to the front, and one to the rear of each front wheel. Locate one 
block to the front of each outside forward rear wheel, and one 
block to the rear of each outside rearward rear wheel. Nail the heel of 
each block to the car floor with five 40-penny nails to each block. Toe- 
nail that portion of the block under the tread to the car floor with two 
40-penny nails. Locate two blocks (D) against the outside face of 
each wheel. Nail the lower block to the car floor with three 40-penny 
nails, and the top block to the lower block with three 40-penny 
nails. When a flat car is used, pass four strands, two wrappings, of 
No. 8 gage black annealed wire (C) through holes on the wheels and 
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Figure 202 — Blocking Requirements — Truck 

adjacent stake pockets. Tighten the wires enough to remove slack. 
When a box car is used, this strapping must be apphed in a similar 
fashion and attached to the floor by use of blocking or anchor plates. 
This strapping is not required when gondola cars are used. 

(b) Method 2 (fig. 202). Place four blocks (G), one to the front 
and one to the rear, of each set of wheels. These blocks are to be 
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at least 8 inches wider than the overall width of the vehicle at the 
car floor. Using 12 blocks (F) as cleats, locate two against the blocks 
to the front of each wheel, and two against the blocks to the rear 
of each wheel. Nail the lower cleat to the floor with three 40-penny 
nails, and the top cleat to the cleat below with three 40-penny nails. 
Also locate four cleats (E) on the outside of each wheel, securing 
them to the top of each block with two 40-penny nails. Strap the 
vehicle to the car with No. 8 gage black annealed wire (C) as 
described in Method 1 above. 

(2) Trailer. 

(a) Method 1 (fig. 203). Locate four blocks (J), one between 
each tandem set of rear wheels. Toenail blocks (J) securely to the 
railroad car with 40-penny nails. Position two cleats (K) on top of 
each set of blocks (J). Nail the cleats to the blocks with 40-penny 
nails. Locate four blocks (B), one to the front and one to the rear 
of each 6utside front wheel. Locate four more blocks (B), one to 
the front of each outside forward rear wheel, and one to the rear 
of each outside rearward rear wheel. Nail the heel of each block to 
the car floor with five 40-penny nails to each block. Toenail that 
portion of the block under the tread to the car floor with two 40-penny 
nails. When a flat car is used, pass four strands, two wrappings, of 
No. 8 gage black annealed wire (C) around the axle trunnions and 
through adjacent stake pockets. Tie down the drawbar lunette in a 
similar manner. Tighten all wires enough to remove slack. When a 
box car is used, this strapping must be applied in a similar manner 
and attached to the floor by use of blocking or anchor plates. This 
strapping is not required when gondola cars are used. 

(b) Method 2 (fig. 203). The second method varies from the 
first only in the blocking of the wheels. Secure the four blocks (J) 
and cleats (K) as described in Method 1 above. Place two blocks 
(G), one to the front and one to the rear of the front wheels. Place 
two more blocks (G), one to the front of the forward rear wheels, and 
one to the rear of the rearward rear wheels. Locate eight cleats (F), 
four to the front and four to the rear of each front wheel. Locate eight 
more cleats (F), four to the front of the forward rear wheels and four 
to the rear of the rearward rear wheels. Place the cleats (F) against the 
blocks (G) in pairs, one on top of the other. Nail lower cleats to the 
car floor with five 40-penny nails, then nail top cleats (F) to lower 
cleats (F) with five 40-penny nails. Position four cleats (E) on top 
of blocks (G) between tires. Nail the cleats in place. Strap the 
trailer to the car with No. 8 gage black annealed wire as described 
in Method 1 above. 
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d. Shipping Data. Tru^k Traikr 

Length (overall) 23 ft SVa in. 29 ft 8 in. 

Width (overall) 8 ft 51/2 in, 9 ft 6 in. 

Height (overall) 8 ft 5 in. 4 ft SVa in. 

Shipping weight 26,600 lb 22,000 lb 

Area of car floor occupied by vehicle 

(approximate) 197 sq ft 282 sq ft 

Volume occupied per vehicle 

(approximate) 1,635 cu ft 1,334 cu ft 
Bearing pressure (lb per sq ft 

of area occupied per vehicle) 

(approximate) 135 78 
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Section XLVII 
REFERENCES 

262 PUBLICATIONS INDEXES. 

The following publications indexes should be consulted frequently 
for latest changes or revisions of references given in this section and 
for new publications relating to materiel covered in this manual: 



a. Introduction to Ordnance Catalog (explaining 

SNL system) ASF Cat. 

ORD 1 IOC 

b. Index (index to SNL's) ASF Cat. 

ORD 2 OPSI 

c. Index to Ordnance Publications (listing FM's, 

TM's, TCs, and TB's of interest to ordnance 
personnel, OPSR, FSMWO's BSD, S and 
SR's, OSSC's, and OFSB's, and including 
alphabetical listing of ordnance major items 
with publications pertaining thereto) OFSB 1-1 

d. List of Publications for Training (listing MR's, 

MTP's, FM's, TM's, TR's, TB's, MWO's, 

SB's, WDLO's, and FT's) FM 21-6 

e. List of Training Films, Film Strips, and Film 

Bulletins (listing TP's, FS's and FB's by 

serial number and subject) FM 21-7 

f. Military Training Aids (listing graphic train- 

ing aids, models, devices, and displays) FM 21-8 



263. STANDARD NOMENCLATURE LISTS. 

a. Vehicular. 

Truck, trailer, 45-ton, tank transporter, M 19. ... SNL G-159 

b. Maintenance. 

Cleaning, preserving and lubricating materials, 
recoil fluids, special oils, and miscellaneous 

related items. ORD 5 

SNL K-1 

Ordnance maintenance sets ORD 6 

SNL N-21 

Soldering, brazing and welding material, gases 

and related items SNL K-2 
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Tool-sets, for ordnance service command au- 
tomotive shops SNL N-30 

Tool-sets (common), specialists and organiza- 
tional SNLG.27 

(section 2) 

Tool-sets (special), automotive and semi-auto- 
motive SNL G-27 

(section 1) 

264. EXPLANATORY PUBLICATIONS. 

a. Fundamental Principles- 
Automotive brakes TM 10-565 

Automotive electricity TM 10-580 

Automotive power transmission units TM 10-585 

Basic maintenance manual TM 38-250 

Chassis, body, and trailer units TM 10-560 

Diesel engines and fuels TM 10-575 

Driver selection and training TM 21-300 

Driver's manual TM 10-460 

Electrical fundamentals TM 1-455 

Fuels and carburetion TM 10-550 

Internal combustion engine TM 10-570 

Military motor vehicles AR 850-15 

Motor vehicle inspections and preventive 

maintenance services TM 9-2810 

Precautions in handling gasoline AR 850-20 

Radio fundamentals TM 11-455 

Sheet metal work, body, fender, and radiator 

repairs TM 10-450 

Standard military motor vehicles TM 9-2800 

b. Maintenance and Repair. 

Cleaning, preserving, sealing, lubricating and 
related materials issued for^ ordnance ma- 
teriel * TM 9-850 

Maintenance and care of pneumatic tires and 

rubber treads TM 31-200 

Ordnance maintenance: Trailer, 45-ton, 12- 
wheel, M9 (Component of truck, trailer, 45- 
ton tank transporter, M19) TM 9-1768C 

Ordnance maintenance: Truck, 12-ton, 6x4, 
M20 (component of truck, trailer, 45-ton 
tank transporter, M19) : Engine and engine 
accessories TM 9- 17 68 A 

Ordnance maintenance: Truck, 12-ton, 6x4, 
M20 (component of truck, trailer, 45-ton 
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tank transporter, M19): Power train. 



chassis, and auxiliary equipment TM 9-1768B 

Ordnance service in the field FM 9-5 

c. Protection of Materiel. 

Camouflage FM 5-20 

Decontamination TM 3-220 

Decontammation of armored force vehicles ... FM 17-59 

Defense against chemical attack FM 21-40 

Explosives and demolitions FM 5-25 

d. Storage and Shipment. 

Ordnance company, depot FM 9-25 

Ordnance storage and shipment chart — Group 

G — major items OSSCG 

Preparation of unboxed ordnance materiel for 

shipment SB 9-4 

Registration of motor vehicles AR 850-10 

Rules governing the loading of mechanized 
and motorized army equipment, also major 
caliber guns, for the United States Army 
and Navy, on open top equipment, pub- 
lished by Operations and Maintenance De- 
partment of Association of American Rail- 
roads. 

Storage of motor vehicle equipment AR 850-18 
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INDEX 



Accelerator 
adjustment 
description 
operation of pedal 
removal and installation of pedal 
Accessories 

after-operation service 
at-halt service 
before-operation service 
run-in test 
Adapter (See Tachometer drive 

and adapter) 
Air brake system 
road test 

application valves and 

reservoirs 

system 

trailer 
run-in test 
reservoirs 
system 
Air brake tanks 

after-operation service 
before-operation service 
Air cleaners 

after-operation service 

at-halt service 

cold weather operation 

lubrication notes 

operation under hot and dusty 

conditions 
road test 
run-in test 
Air compressor 

description, servicing, and 

removal 
installation 
road test 
Air connections 
road test 

(See also Trailer air connec- 
tions) 

Air couplings, trailer (See Trailer 

air couplings) 
Air filters 

assembly and installation 
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description, maintenance, and 
182 removal 388 

181 disassembly 389 

^7 Air intake system 190 

Air lines 

description and data (lines, hose, 

and manifold) 317 
installation 158 
'^^ removal 153 
removal and installation (lines 

and hose) 317 

Air pressure 

road test 88 

run-in test 69 

Air pressure gage 

before-operation service 74 

operation 22 

road test 88 

^ _ run-in test 68 

00 

jQ Air reservoirs 

description and servicing 301 

installation 304 
removal 302 

Air supply valve 

32 description and data 311 

79 removal and installation 312 

4 1 Ammeter 

63 before-operation service . 75 
description and replacement . 231 

42 operation of main and 

95 battery "B" 22 

66 road test ' 89 

run-in test 68 

Anchor chains and safety chassis 408 
Auxiliary equipment, description 

and data 367 

97 

Auxiliary transmission 268 

108 Auxiliary transmission gear-shift 
lever assembly 
installation 268 
shifting 27 

Axle and trunnion assemblies 

front 411 
391 rear 416 

440 

Original ftonn 
UWIVERSITY OF CALIFORWIA 



TM 9-768 



Index 



A— (Contd.) Pag« 

Axles 
data 

front assembly 282 
rear assembly 285 

description 

forward rear 288 
front assembly 282 

rear assembly 285 

rearward rear 290 

installation 

forward rear 290 
rearward rear 291 
shaft 292 

removal 

forward rear 288 

rearward rear 291 

shaft 292 

road test 

front 102 
rear 103 
trouble shooting 

front 123 
rear 124 
(See Axle and trunnion 
assemblies) 

B 

Ballast, for maximum load 24 

Ballast body 

description 364 

installation 

body 365 

roller assembly 366 

removal 

body 364 
roller assembly 366 

Batteries 

after-operation service 81 

cold weather operation 40 
description and data (battery 

and generating system) . 226 
operation under hot and dusty 

conditions 42 

preparation of 231 

removal and installation 230 

road test 92 

run-in test 66 
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trouble shooting 113 

Bayonet gage, removal 154 

Blackout clearance lights 

assembly and disassembly 403 

description and data 402 

removal and installation 403 

Blackout driving light 

description and data 213 

replacement, removal, and 

installation 215 

Blackout marker lights 

description and data 216 

lamp replacement; removal and 

installation of assembly . . 217 

Blackout taillight assembly 

description and data 

assembly 401 

tail and stop lights 218 

removal and installation 402 

Body and tarpaulin 

after-operation service 84 

at-halt service 80 

bef ore-operation service 76 

description 350 

run-in test 67 

Body, trailer and winch, during- 

operation service 78 

Bogie assembly 

description 285 

removal and installation 288 

Bond straps 

description 376 

replacement 377 

Bonding, radio 107 

Bracket column cap 158 

Brake chambers 

data 321,382 

description 319 

installation 324 

removal 

front 323 

rear 324 

Brake cylinders 

description, maintenance, re- 
moval, and installation 381 
lubrication notes 65 
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Brake hose, truck to trailer, road 

test 106 

Brake levers 391 

Brake lines, road test 105 

Brake pedal 

operation 17 

road test 103 

Brake shoes 

adjustment (parking) 330 
data 

parking 330 
service 325 
description 

parking 330 
service 

truck 325 

trailer 384 

installation 

parking 272,332 

service 

truck 327 

trailer 385 

removal 

parking 271,331 
service 

truck 326 
trailer 385 
road test 

front 100 
rear 98 

Brake systems, service (air) 
description and data 

trailer 377 

truck 297 

during-operation service 77 

road test 

front 100 

rear 98, 104 

run-in test 70 

trouble shooting 

trailer 132 

truck 124 

Brakes, parking 

road test 90 
trouble shooting 134 
(See also Parking brake system) 

Breather (power take-off) 273 



Breather cap 

after-operation service 82 

road test 95 

Bumper, description and replace- 
ment 351 



Cab, decription 350 

Cab ventilators 

description and removal 361 

installation 363 

Cab window 354 

Cable idler roller assembly 366 

Cable trough 411 

Cables 

connect 158 

disconnect 152 

removal and installation (park- 
ing brakes) 

front 394 

rear 395 

Cam ball bearings (steering gear) 346 

Chassis, cold weather operation 41 
Check valves (brake system) 
removal and installation 

double 310 

single 

trailer 382 

truck 311 
description and data 

double 308 
single 

trailer 381 

truck 310 
Check valves (fuel system) 

cleaning and installation 173 

removal 172 

Chock blocks 408 

Circuit breakers 245 

Circuit lock switch 

description, removal, and 

installation 212 

operation 17 

use in starting engine 24 
Cleaning 

all parts 63 
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Cleaning — ( Contd. ) 

engine and vehicles, after- 
operation service 85 

Clutch 

adjustment 256 

data 254 

description 254 

during-operation 77 

operation 17,32 
installation (clutch and pilot 

bearing) 259 

removal, clutch and pilot 

bearing 250 

replacement 258 

road test 90, 102 

run-in test 70 

trouble shooting 120 

Clutch air cylinder 

description and data 328 

removal and installation 329 

Clutch control valve 328 

Cold weather operation 36 

Controls 

after-operation service (engine) 82 
disconnect gearshift lever control 

rods 271 

operation (truck) 17 

run-in test (engine) 69 

trailer, dolly 391 

winch 31 

Cooling system 

cold weather operation 39 
description, cleaning, and 

neutralizing 193 

flushing 194 

trouble shooting . 119 

Coupling socket assembly 

description and data 399 

removal and installation 400 

Coupling truck to trailer 28 

Crankcase 

lubrication notes 63 

cold weather operation 37 

road test 92 

Cranking motor 

description, data, removal, and 

installation 206 
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maintenance in cold weather 

operation 41 

road test 93, 95 

Cranking motor switch 

description 210 

installation 212 

removal 211 

road test 93 

Cylinder head 

description 144 

removal and installation 145 

road test 92 

D 

Decontaminators 

after-operation service 81 

before-operation service 76 

road test 108 

Deficiencies, correction of 66 

Diaphragms 

replacement 384, 387 

testing for leaks 384 

(See also Pressure regulating cap 
diaphragm and Emergency 
line diaphragm) 
Diesel fuel injection pumps (See 
Fuel injector pump) 

Diesel fuel nozzles and lines (See 
Fuel injector nozzles and 
Fuel lines) 
Differentials, cold weather 

operation 38 

Dimmer switch 220 

Disk (brake) 

description 332 

removal and installation 333 

Domestic shipment 430 

Drag brake hand lever 31 

Drag link 

installation 348 

removal 347 
Drawbar assembly 

description 395 

removal and installation 397 
Drawbar eyes 397 
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Po9« 

Drive belts, road test 94 

Drives, before-operation service 74 

Driver's Permit and Form No. 26 77 
Driver*s Trip Ticket and Preven- 
tive Maintenance Service 

Record, W.D. Form No. 48 72 

Drums, description and data 335 



Pa9« 

truck 13 
(See also Tools and equipment) 
Exhaust pipe 

connect 159 

road test 105 

Exhaust system, description . 190 

External oil lines 250 



Electrical systems, cold weather 

operation 40 

Electrical wiring 

after-operation service 82 

run-in test 67 

Electrode gap 

adjustment 186 

replacement 187 

Emergency line diaphragm 388 

Engine 

cylinder head and gasket replace- 
ment 144 
data 139 

description 136 

during-operation service 78 

installation 157 

removal and installation 151 

road test 90 

run-in test 70 

servicing after submersion 44 

starting in cold weather 42 

trouble shooting 110 

valve adjustment 146 

Engine idle, road test 95 

Engine mountings 
(See Mountings) 

Engine oil system 

description and data 249 

trouble shooting 118 

Engine operation 

after-operation service 80 

before-operation service 76 

Engine warm-up, before-operation 

service 74 

Equipment, on-vehicle 
list of 

trailer 14 



Fan and pulley assembly 

description, data, and removal 196 

installation 198 

Fan and shroud, road test 93 

Fan belts 

installation 301 

replacement and adjustment . 198 

Fenders 

description and removal 358 

installation 359 

Filter bracket 

installation 254 

removal 253 

Final road test 109 

Fire extinguishers 

after-operation service 81 

auxiliary 375 

before-operation service 74 

description and operation 36 

road test 108 

Flange yoke 

installation 272 

removal 271 

Floorboard and toeboard 

installation 160 

removal 152 

Frame 

description 

cab 350 

trailer 406 

road test 104 

trouble shooting 131 

Fuel, oil, and water 

after-operation service 81 

at-halt service 78 

before-operation service 74 

Fuel, run-in test 66 
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Fuel capacities data 

Fuel filters 

after-operation service 82 

description and data 164 

replacement 166 

road test 95 

run-in test 66 

Fuel gage, operation 22 

Fuel injector nozzle 

cleaning 185 

description and data 175 

removal, cleaning, testing, and 

installation 176 

road test 96 

Fuel injector pump 

description, data, and removal 169 

installation 171 

lubrication 172 

road test 96 

Fuel level gage 

description 166 

road test 89 

Fuel lines 

bleeding 178 

connect 158 

description, replacement, and 

cleaning 176 

disconnect 152 

disconnect high pressure lines 177 

road test 95, 96, 105 

Fuel oil 

cold weather operation 36 

storage and handling 37 
Fuel pressure, before-operation 

service 74 

Fuel pressure gage 

operation 22 

road test 88 

run-in test 68 

Fuel supply pumps 

data 174 

description 173 

Fuel system 

description and data 160 

cold weather operation 41 

trouble shooting 117 
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8 Fuel tanks 

description and replacement . . . 162 

road test 105 

Fuse panel 

description, and removal 403 

installation 404 



Gage, oil, pressure adjustment . 
Gage, temperature, replacement 
Gasket (cylinder head) 

description 

removal and installation 

road test 

Gate valves (fuel tank) 

description 

replacement 

Gear cases, lubrication notes . 
Gear oil levels 

after-operation service 

road test 

Gear ratio selection, use of 

tachometer in 

Gears, steering and running, 

during-operation service 

Gearshift lever 

Generating system 

description and data 

trouble shooting 

Generator 

description and data 

installation 

road test 

tests, service, and removal . 
Generator regulator, description 

and data 
Glass, at-halt service 
Glass and rear view mirrors 

after-operation service 

before-operation service 

run-in test 

Governed speed, road test 



251 
205 

144 
145 

92 

162 
164 

63 

83 
91 

28 

78 
270 

226 
114 

232 
235 
93 
233 

235 
80 

81 
75 
69 
91 
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Governor (engine) 

description and data 179,304 

removal and installation 305 

test and adjustment 304 

Grommets, road test 104 

H 

Hand control valve 

description, data, removal, and 

installation (fuel system) 168 

operation (trailer) 17 

use (trailer) 29 

Hand parking brake system 392 

Hand priming pump 

description 188 

removal and installation of pump 

and lines 189 

Hand pump, replacement 174 

Hand throttle, operation 17 

Handwheel (parking brakes) 395 

Heat control, road test 94 

Heat indicator 

data 205 

description 23, 205 

Horn 

adjustment 222 

description and data 221 

installation 159 

removal 154 

replacement of button, horn and 

relay 223 

trouble shooting 130 

Horns and windshield wipers 

after>operation service 81 

before-operation service 75 

run-in test 69 

Hubs 

adjustment of cap 336 

description and data 335 

installation 338 

removal 337 

Hydrometer readings (battery) . 228 

I 

Idle, engine (See Engine idle) 
Instrument panel gage, removal 

and installation 169 

446 
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Instrument panel light switch 

description and data 220 

removal and installation 221 

Instrument panel lights, descrip- 
tion, data, removal, and in- 
stallation 213 

Instruments 

after-operation service 80 

before-operation service 74 

during-operation service 78 

Instruments, dash 

road test 88 

run-in test 69 

Interaxle propeller shaft 278 

Introduction 1 

J 

Junction block 

description 245 

removal and installation 247 

Junction boxes 

description and removal 404 

installation 405 

L 

Lamp and lens assembly (black- 
out taillight assembly) 401 
Lamp replacement (blackout driv- 
ing light) 215 

Lamps (light) and reflectors 

after-operation service 81 

before-operation service 75 

road test 106 

run-in test 69 

Leak-off manifold assembly 177 

Leaks 

after-operation service 83 

at-halt service 79 

before-operation service 74 

road test 91,95 
run-in test 69, 70 

Lighting system, trouble shooting 130 

Limited storage 430 
Linkage 

connect (transmission) 268 
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Linkage — ( Contd. ) 

disconnect (transmission) 266 

removal and installation (pintle 

hook) 354 

replacement (gear shift lever) 270 
(See also under Transmission) 

Loading and blocking for rail ship- 
ment 43 1 

Low pressure buzzer 

description and data 314 

operation 23 

replacement 315 

Low pressure indicator 

description and data 314 

replacement 315 

Lubricating capacities data 8 

Lubrication 

after-operation service 84 

equipment 45 

points of application 63 

road test 105 

run-in test 67 

second echelon service 87 

Lubrication notes 

trailers 65 

truck 63 

Lubrication orders, availability and 

scope 45 



M 



Main light switch 

description and data 218 

removal and installation 219 

Maintenance service 

first echelon 72 

second echelon 85 

special services 86 

Manifolds 
description 

exhaust 141 

intake 139 

water outlet 142 
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installation 

air 318 

exhaust 141,142 

intake 141 

water outlet 142 

removal 

air 318 

exhaust 141 

intake 140 

water outlet 142 

road test 94 

Mechanical maintenance 41 

Mechanical pump 

installation 175 

replacement 174 

Mirrors (See Glass and rear view 

mirrors ) 
Mountings, road test 

cab and body 104 

engine 102 

Muffler 

description 190 

installation and removal 192 

road test 105 

MWO Major Unit Assembly re- 
placement record, W.D., 

A.G.O., Form No. 478 77 



Oil 

run-in test 66 

(See also Fuel, oil and water) 
Oil filters 

description, data, and service- 

ing 253 

lubrication notes 64 

road test 93 

Oil lines 

connect 158 

disconnect 152 

Oil lines, external (See External 
oil lines) 

Oil pan assembly, description, re- 
moval, and installation 151 

Oil pressure gages 

before-operation service 75 
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Oil pressure gages — (Contd.) 

description 251 
mechanical maintenance in cold 

weather 4 1 

operation 22 
road test 89,93 

run-in test 68 
Oil system (See Engine oil system) 

Oilcan pNDints, lubrication 64 

Operation under unusual conditions 36 



Parking brake lever 

description and removal 333 

installation 334 

operation 17 

Parking brake system 329 

Pedal pads, installation 160 

Performance data 8 

Pilot bearing 

installation 259 

removal 258 

Pintle hooks 

description 351 

installation 353 

removal 352 

road test 107 

Pipe and hose connections 

exhaust 203 
installation 204 

Pitman arm 349 

Power take-off 

description and data 272 

operation of shift lever 20 

road test 92 

run-in test 70 

(See also Transmission and 
povyer take-off) 

Pressure gages (See Air pressure 
gages , Fuel pressure gages 
and Oil pressure gages) 

Pressure plate assembly 261 

Pressure regulating cap diaphragm 388 
Pressure switch (See under Switches) 
Primer 

before-operation service 74 



run-in test 68 

Priming pump, hand 

operation 17 
(See Hand priming pump) 
Propeller shafts 

after-operation service 83 
at-halt service 79 
description and data (shafts and 
universal joint assemblies) 
front 275 

interaxle 278 

rear 277 
installation 

assembly 160 

front 277 

interaxle 278 

rear 278 

removal (front assembly) 266 

road test 103 

run-in test 68 

trouble shooting 122 

(See also Winch propeller shaft) 
Pulley (fan) (See Fan and pulley 
assembly) 

Push rods 151 



Quick release valve 314,396 



Radiator 

description and data 198 

installation 160, 200 

removal 152, 199 

replacement of shutter 360 

road test 93 

Radio bonding (See Bonding, radio) 

Radio interference suppression 
system, 

description 376 

trouble shooting 132 

Ramp assemblies 409 

Rear view mirrors 

description and removal 363 

installation 364 

Recording of unit assembly re- 
placement 160, 268 
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R_(Contd.) 

Records 2 
Reflectors (See Lamps (light) 

and reflectors) 

Regulator, oil pressure . 250 

Regulator unit, road test 95 

Relay emergency valve 

description 386 

. installation 388 

leakage tests 388 

removal 387 

Relay valve 

description, data, and removal 312 

installation 313 

Reports and records 65 
Reservoirs, air brake (See Air 

reservoirs ) 
Rims (See Tire and rim assemblies) 

Road test 88 
Rocker arm assemblies 

description 147 

removal and installation 148 

Roller assemblies 409 

Run-in test, new vehicle 65 

s 

Safety valve and gage 

description, data, test, and ad- 
justment 305 
removal and installation 307 
replacement of gage 306 
Salvage equipment 14 

Seats and cushions 354 

Shackles, removal and installation 342 

Sheaves 410 

Shields, fuel tank and battery 358 
Shift lever 

removal and installation 266 

replacement of lever and linkage 274 

Shipment and storage 430 

Shipping data 436 
Slack adjusters 

adjustment 321,384 

description 320 

installation 325 

removal 324 



Page 

Solenoids 

cranking motor 210 

stop control 

description and data 179 

linkage adjustment 181 

replacement 180 

Spare parts, on-vehicle 15 

Spare tires 429 

Speedometer 

description and data 248 

operation 23 

replacement of instrument 249 

Speedometer cable 249 

Spring seat assemblies 

description 296 

removal, installation, and adjust- 
ment 297 
road test (seats) 99 

Springs 

description and data 

front 341 

rear 344 

installation 344 

removal 

front 342 

rear • 344 
road test 

front 101 

rear 104 

trouble shooting 129 

Springs and suspensions 

after-operation service 82 

at-halt service 79 

before-operation service 76 

run-in test 68 

Standard Accident Report, Form 

No, 26 77 

Starter burner assembly 184 

Starting system 

description and data 206 

trouble shooting 112 

Steering arm assembly 283 

Steering gear 

description and data 345 

installation 157 

removal 153 
road test 90, 101 
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Steering gear — (Contd.) 

run-in test 70 
service and adjustment 345 
trouble shooting 130 

Steering linkage 

after-operation service 83 
at-halt service 79 
before-operation service 76 
run-in test 68 

Steering wheel 

operation 21 
removal and installation 347 

Step boards 360 

Stop control solenoid (See under 
Solenoid ) 

Stop light air switch 313 
Stop lights (blackout) 218 
Submersion, precautions 43 
Switches 
description 



cranking motor, engine stop 
control, main light, dimmer, 
instrument panel light, and * 



fuel tank toggle 20 

engine stop 179 
replacement 

engine stop 181 

pressure 188 

T 

Tachometer 

before-operation service 75 

cable 247 

description, data, and replace- 
ment 247 
installation 261 
operation 

lock 20 

tachometer 22 
road test 

drive and adapter 94 

tachometer 88 

run-in test 68 

use in gear ratio selection 28 
Tail pipe 

installation 193 

removal 192 
Tampering and damage, before- 
operation service 73 
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Tank unit (fuel) 

removal 167 

installation 168 

Tapered studs, adjustment 347 

Temperature gage 

before-operation service 75 

road test 89 

run-in test 68 

Temperatures 

at-halt service 79 

run-in test 70 

Thermostat 

description and data 200 

installation 203 

removal and test 202 

Throttle 

adjustment of linkage 182 

description of linkage 181 

operation of control 31 
removal and installation of 

linkage 184 

Tie rod assembly 

description 284 

removal and installation 285 

Tire and rim assemblies, removal 

from wheel 425 

Tires 

after-operation service 82 

at-halt service 79 

before-operation service 76 

description and data 339, 425 

installation on rim 427 

wheel 340,429 

removal 339, 426 
road test 

power inflation 95 

tires and rims 96 

run-in test 67 

trouble shooting 129, 135 
Toe-in (See Wheel toe-in) 
Tools 
list of 

on-vehicle 

trailer 12 

truck 9 

special 16 



road test (vehicle and pioneer) 108 
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Pog« 
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85 


before-operation S6rvice 


76 


run-in test . 


69 


Torque rod assennbli6S 




description and removal 


293 


iiiaLciiici v« v<i 


295 


road test ( rods ) 


99 


nTnw hitrh road test 


108 


Towing cable roller bracket as- 




«*»mbl V 


365 




367 


Towing connections 




a ft*»r-r»T^pratinn ^prvicp 


83 


at-hfllt <jprvirp 

CI L 1 1 CI A L 3^ A V A V« w . 


80 


Kpf ore-ooeration service 


76 


riin-in t'Pit 

1 Ull lAA 


67 


Towing the vehicle 




road test 


109 


to start or disabled 


30 


Track guides 




adjustment for height and width 


409 




408 


Trailer 






8 




3 


apnpral ^necifications 

KdlCICIl V. A A A\. a L A VA A O 


7 


r\cfa\r\ci lr»<jrlincf 9nH ^SPPlirinC 
rigging, iiJaUlllgt alivi ac^uiAiig 


35 




16 


UIIILIdUlllg 


36 


Trailer air connections 
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385 
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386 
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318 


IdllUVclI allU tl la Id 1 Id Liui A 


319 


Trailer brake control hand wheels 


21 


nPrailor Hollv Hp«iprir>tinn 
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395 


T^rflilpr iiimr*pr ^npWpt asspmblv 
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225 


Trailpr lipht svstem 
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397 


trouble shooting 


134 


Trailer understructure, description 


411 


Transfer cases, cold weather op- 




eration 


38 


Transmission 




connect linkage 


160 


description and data 


263 


disconnect linkage 


152 
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fill with lubricant 268 

installation 

assembly 268 

shifting lever 266 

transmissions 160 

operation 

gearshift lever 20 

in cold weather 38 

removal 

assembly 226 

shifting lever assembly 152 
road test 90, 92,103 

run-in test 70 

trouble shooting 121 

Transmission and power take-off 

during-operation service 77 

Trouble light receptacle 225 

Trouble shooting, general 109 

Truck 

coupling to trailer 28 

data 7 

description 3 

spare j?arts 15 

stopping 28 

uncoupling from trailer 30 

Truck cable rollers, description, re- 
moval, and installation 365 

Truck lights and horn system 

description 213 
(See also Trailer light system) 

Truck service brake system 297 

Truck with trailer 

data 7 

placing in motion and stopping 29 

Trunnion (See Axle and trunnion 
assemblies) 

Trunnion bolt, installation 158 

Tubes (tires), repair of 427 

Turning stops, road test 103 

u 

Uncoupling, truck from trailer 30 
Universal joints 

lubrication 64 

(See also Propeller shafts) 
Unusual noises 

road test 90,91 

run-in test 70 
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Valve mechanism, road test 92 

Valves, air brake application (See 
Air brake) 

Vehicle 

after-operation and weekly ser- 
vice 80 
at-halt service 78 
during-operation service 77 
placing in motion 25 
preparation for maximum load 23 
run-in test (new vehicle) 24,65 
starting engine 24 
towing 30 

Viscometer 

bef ore-ope ration service 75 

description 251 

installation 253 

operation 23 

removal and servicing 252 

road test 89 

run-in test 69 



w 

Walking beams, road test 
Water pump 

cold weather operation 

description, data, and removal 

installation 

road test 
W.D., A.G.O., Form No. 461 
WD., A.G.O., Form No. 478, road 
test 

Weight distribution, maximum load 
Wheel and hub assembly 
Wheel bearings 
lubrication notes 
trailer 
truck 
description and data 
Wheel toe-in 
adjustment 
measurement 
road test 
Wheels 

description, data, and 
removal . 



99 

41 

195 
196 
93 
87 

109 
23 
423 



65 
64 
335 

281 
282 
105 



installation 
road test 

front 

rear 

trouble shooting 

Winch 

after-operation service 
before-operation service 
description and operation 
lubrication 

removal and installation 
road test 
run-in test 



Paqe 

335 

101 
99 

129, 135 

84 
76 
31 
64 
369 
105 
67 

375 



334,423 



Winch chain adjustment 

Winch drive shaft, disconnect uni- 
versal joint assembly 271 

Winch propeller shaft 

connect universal joint assembly 272 
description of shaft and universal 

joint assembly 279 
installation of shaft and universal 

joint assembly 281 
removal of shaft and universal 

joint assembly 280 

Winch safety brake band assembly 371 

Winch torque control assembly 

adjustment 374 

removal and installation 375 

Windshield wiper assembly 

description; removal and instal- 
lation of blade 356 

removal and installation of motor 

assembly 357 

road test (wipers) 89 

Windshield wiper control valve 

description 21 
removal and installation 357 

Windshields 354 

Wiring 

connect 158 

description and removal 238 

disconnect 152 

installation 239 

road test (conduits) 104 
(See also Electrical wiring) 
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